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(54) N,N',N"-TRI(2,4-BIS((1-HYDROCARBYLOXY-2.2,6.6-TETRAMETHYLPIPERIDIN-4-YL) 
ALKYLAMINO)-S-TRIAZIN-6-YL)-3.3-ETHYLENEDnMINODIPROPYLAMINE. ITS ISOMER 
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SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prepare the mixture of ethylenediiminodipropylamine 
derivatives, and to obtain a polymer composition stabilized with the mixture. 
SOLUTION: A mixture comprises N,N\N"-tris{2,4-bis[(1-hydrocarbyloxy2,2,6,6- 
tetramethylpiperidin-4-yl)alkylamino]-s-tria2in-6-yl}-3,3' ethylenediiminodipropylamine, its 
isomer and its crosslinked derivative. The mixture is produced by reacting 2,4-bis 
[(1hydrocarbyloxy-2.2,6,6- tetramethylpiperidin-4-yl)alkylamino]-6chloro-s-tria2ine with N,N'- 
bis(3- aminopropyOethylenediamine. The mixture is effective for stabilizing agricultural films 
exposed to insecticides, polyolefins containing halogenated flame retardants, and thermoplastic 
polyolefins containing pigments. 
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10 — , X5^U>/T;W4^;U;<:$'iJ7 U Ix— hn:^U 

n ^ ^ -K^b^* i: <D 3 4^ U -7- * ^ ttx^ U >/T 

r/tcx^i^><h:/n tr ix>*3i:o:^4^-9-vx>, vs^i7 
D'^>i$'>?x>^fetix5^U t'>- y JU2j^;U;^i>c[)<i;'5 
:^i^x>«i:<DrS^ — 3i?U ^ J: r;-€-<D J; 3 )^ 3 tJ^ U ^ 

U-T — . LD P E/^x^lx>- tfx;l/rir5^— h3 3)^u 
20 -7- (EVA) , LD P E/X^U>-T^ U;UK3;J? 
'Jy'— (EAA) , LLDPE/EVA. LLDPE/ 
E A A:fei:a^3^S*rc{^^ >3^A4t U T JU^ l/>/ — ^ 

4. ^{b^^^^JSg (0iJAt^^^M^^5 7^j:V^L9) 

oT, -ene>07K^^b^'itii^ (^JA^f3teir#^^j) 

5. 5i^U:^5"U>, :!jtU (p -;*^;i.X^I/>) , U 
(a-pC^Jl.X5^L/>) o 

30 6. X5^U>^;^J1 a -p<5^;i/X^U><i:i^x>^;t(i 

>;x>, x5^i/>/'T^ u Dx h x^i^>/t;u 
^$^1^7 ij 7.5^u>/'y3'i?x>/T>iu^;u 

>;i? 'J ^>^{ix^ UV/yn bf U>/vx>i$'-;J? 
40 i^x>/x^]/>. >;5^i/>X'f v:/u>yx^u>. 

X 5^ U >XX5^ U y ^ U >/'7. ^ 1/ > * ;t X ^ U 
>/x 5^ 1/ y D hf 5^ 1/ > CD a T^X ^ U > 

CO 0 1 6] 7. X^l/>^fctia-^^;i/X^l/>a5 

U DX H U Jb33}? ij -7-tCX^U'>, Tj^gy^i^x 
>{c:x^U>*5<fcr/T^ U nx h (^fc^^^J'T^ 
gnxhUJi.) , ;}?'J yi$^>?x>tc:x5^U>, r^Uo 
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x>:$^-;i?U*7-{c;^^U>i3J;tKr^ U nx h 0 

h/:/5' vx>ni}? U v-tc>;^ u>;fe<ktXT^57 u dx 
— to:>m'^^. m^^i. ABS, MBS, asa^^^ 

A E S # U -7- t LT^ e» nT^> -5 n Tt; U -T-ig^ig^. 

x5^u>i5j;r/^ta5ll<bx^lx>cD3 3j?«j xtfi^n 
ntH'J> 3!>^:~43ctrKii;J? U V — , iNFtCAny>-^ 

t^lt{b tfx 'J 5^>/b:x;|.r ir5"- h 3 U x'-, 
(impact-modified ) ^ ^ ^ Ji^ ^ ^ ^) h . 4? U 

10. 9) JsiT-cm^^tift^y^—o^^K^f^itmo) 

^g&fp^y V- tOziTj? U V — , 0tJxfrfT^ U ax h 'J 
Jl//':/^>?x>:3 7}?U -T — . U nx h U Jlz/^TJl/^ 
^ 0 hzj^ijT—^ Ti> u ox h u ;i/3 30 

4^'>T;1^ + JUT^ U U- h^r::\t7^ U DX h U;i//fcf 

^;i/^^^UU-K/^y:$'i^X>^-:J^U'T-, 
CO 0 1 73 1 1 . T^jft3T;i/:3— ;Pi5iO^T^ >7&^^ 

y±^ — Jl. ^At^^ U t'x;UT;u:3--;i/, i^utixjp 
T-tr-T^-h. ij tf-;u;^5^r ^'Jt:x;u^> 
yx-h. U ex;wvux>- h, 'J h*x;i/y5^^ 

12. 3p>j 7;U=^ix>i5^'J 3— 4? U x^ U >:<r4^ v 

13. 3}5U:t=^r'>;<5"U><^)ck'9}^;j^ U T-fe:$' — ;U^J^ 
tJfn^:/ T-i: UTX5^U>^4^e/ F ^ tr -e ti ^» <D 

14. #U :7 jLXU>:^4^i^ K*3cfct/XJU7>f :te<l: 50 
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15. -;^<;0fiK^(hbTt HD^x;i.5t^i^^-Cj^7$n 
/i:7j?UX-'7^;i/, 3j?UXX5=';U^^H4?Uy5'i^x>, 

to 0 1 8] 16. >?T^ >3et^Jc: v:^;UJl?>K;feJ;t^ 

/^fcfir ^ / 1! >m^rz\^njit-'r ^ ^ ^ Afi^ ^ 

7aH4, 7|^'JT5F6, 2KUT^K6/6, 6/1 
0, 6/9, 6/12> 4/6, 12/12, 3j;UT5 
Hll, 7t?UT^K12, m-^i^U>i^r ^>$i^U 

</^rJcM3t$nfc7}^UT5 H, ^J^t^Tj^U - 2. 4. 4 
n;tX"^xhv-. ^ Ux5^u>y u z3-;i/, 4? 

mZ/^Z EPDM^;tfiABS T^fi^nfeT}^ ' J 7 ^ ^ 
^ H (R I MtJ^U 75 . 

18. >^;^>>l/;J^>itMa^tC v::f-;U:fcJ;at/^/^tit H 

^-^y^^^vyrvy ^ v—v . >i^u-i. 4-s^>c^d 

Ac^ 'j x-7";i.75^ b^^^n^yo ^ u x-^;u 
xT.xJU, 43<fca^S/z:i?U 4^^— h^/S:(d:MB ST 
^i4^ti^4? 'J xx5^;Uo 

[0019] 19. 3j?U:^7-:i^:^^- l>43j;tX3|?gxX5^ 

2 0. 4? Ij 7.;u3j^>, 3j?ux — 7^;px;U2^>:fecfct;^3j?ij 

X — T^^lU^r h >. 

2 1. -:6^0^K^i:bT7;i/5^t *3j;tlfftB:^0*K^ 

m. ^^/3^;i/A7;i/5^fc: K«*^*5cfct;;< ^ 5 >/^;u 

2 2. ^iC4i3i:t/:^^iC;7;U4^ Kll^flio 

2 3. ^ft3*5J:a^^ia?o>?;^;l/3j^ >^i:^^7;i/3-Jl/ 
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2 4. mm^n^7^^)u-hf}^^mm^nitmm-^m 
2 5. mmmm. ^t^u-r y >-T:^- 

2 6. ^-') :L'!^^i^\^f)^^mm-^tirzmmj^^-^>^m 

[0 0 2 0 ] 27. -tr^l^D-;;^, rfA, if^^XOct^ 
28. ±fa$nfe4^u v-coyu> H (7}^'j:/u> 

H) , ^iJAff P P/E PDM. ;};'jr^ K/EPDM^ 
;ttlABS> PVC/EVA, PVC/ABS. PVC 20 
/MBS> PC/ABS, PBTP/ABS, PC/A 
SA, PC/PBT, PVC/CPE, PVC/Ti^U 
U-h, POM/^pJgH4PUR, PC/l»Rl^i4PU 
R. POM/T^UU— POMx/MBS, PPO/^ 
HIPS. PPO/'PA6. 6 43cttXn4^ U V — . PA 
/HDPE. PA/PP, PA/PPOo 

2 9. ^^eag43<tt;'&£t£W«l**<SfT^oT, 

Td^ffi $ ti^^fi^xx <i: CO ^ «0 ^Sillt 

3 0. ^^^;^«^^^fAo^K^45l^^K, «SJAI^^^^ 

y'^y^T.^fz \ttf )U^^i^)V^\:7.^U>/':/^ >^X > 3 
U ^ - ^ 7^ ^ X • 

[0 0 2 1 ] 31. m^\t. ^m^PF4 2 5 9 4 6 7^ 

4 3 5 5 1 4 7 ^fCgam<0^Sli3i?U#«i>^D=^^1t>CDj: 40 
3 2. ^fiafilcDTi^ UJUtR'J r-fe NTiTT^- 

3 3. x^U>j^<D^®fo^/-T-^>S:Jd:;*-U =fv-:fe 50 



34. LSE-4103 i^>D->h (Monsanto) ig) 
o ct p 35: ^ S © H j?t ^ 5 > « Ijg ^ ^ X - 7- J Kb U ;t X 
^ 4^ -> tr ^ J: 0 ^ <S $ n ;t >t ^ X # « jig O «fc 
•3;^x4?:^i^>^a>«J5i. 

[0 0 2 2] -JIS6<J(C, :^%m(Oit'^^\t. S3£<b$tl 
Siafi£«^(Oj^0 . 0 0 5;^liL 5SaX(C*3liTi^ffi$ 

¥i^6<j;^«fiHll*«J 0 . 0 1 ;^libJ^ 3 96, IflC 
0. 0 5 2 96T^ 0 . St>i?S L < JIO . 05 

6 CD ^ ^ ^ it T ^ Jl^ ^ CO I. ^ rn CO ^ CO ci; t ^ ^ Pi 
tif^V<\t^O, Oli/tttO. 0 2 5;a:liLl^2Sa 

CO 0 2 3 ] 1. m<tm±m 



1. 1. y)V^)\^^t^yyjLy-)\^ . mxf,ts 2, 6- 

;i/-4, 6 - >?;?c^;i/:7ac y — 2, 6->?-^Hy 

^)]^- 4 - jL^)iy jL y 2, 6->?-mHy^;u 

-4-n-:/5^;i/:7xy-;u. 2. 6->^-mHy^;p 

- 4 --f y y5^;u:7xy — ji/, 2, 6->^>^n^>5^ 

4 -;<^;U7xy — JU, 2- (a -;?t^;U'>i^ 
^ixJU) -4, 6 - 2, 6-i^:t 

^r5^5r>^;p-4-;<5";u:7xy-ju, 2, 4, e-su 
i/^D'\4^'>ji/7x/-;i/, 2. 6 - 
4 -pc h4^'>;<5";U7xy-JU. it^*fcHfiiJ^{c;te(ri 
T^53'niiT^^/-;u:7xy-;i/. 'efij;ttf, 2, 6- 
s^- y x;u- 4 - ^^;u:7x y-ju, 2, 4-i^pc^;i/ 

2. 4->?;*^;U-6- (1* - 
-1* :7xy—;u, 2, 4-v;^^;u-6- 

(1* h U T^v'- 1 ' 7x7— 

1. 2. 7JU^Ji^^:ty^^)\^y:jLy—Jl . 2, 

4 -5^:^-^^;u^:t^^;u- 6 -M^^^Jly / - 
2. 4 ->?:^-^^;U5^:tpC5^;U- 6 ->C5^;U7xy 

2, 4 -':^:^-^^;^5^:t;?^^;w- 6 -x^;i.:7x 

/— 2. 6 -i^- K5^'>;U9^:t;<5^;U- 4 -/x;u 
:7 X y -;Uo 

1. 3. b: HD^y >j3cfc;:X7;u4^;i/ibb: HQ4^y 

2, 6 4 h^>':7xy 
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2. 5 - t H D4^y >, 2. 5- 

>?-m = T^;ut Ko:^y >, 2, 6-v-7xzi;w- 

y^;ut Kn:^y 2. 5 - >''5";i/- 4 - h 
K D=^SxT - 3, 6 - = 4 - t 

H D:^->7::zy-;i., 3. 5 - i^-mny^'JU- 4 - t 
Hd4^'>7xZ1;WX5"7U- tfX (3, 5->?-m 

4 - fc Hn:^i/7xx;i/) TS^'^-h. 
1. 4. h=]:7xa — mx^t. a-K3:7xD — 

3 7x n-;u*5cttX-5-n'&cofg^JKj (tfi$'5>E) . 
1.5. h H D:^->;Ujt;?^^ >^7xr:;ux-7^^U, 

2, 2* -5^:^b*X (6 -^H:/5^;1/- 4 

:7xy-;u) . 2. 2' -^;tb'x (4 -";t^5";i/:7x 
/-;!/) , 4. 4* -^:th*;< (6 3 - 
>c^;i^:7x/-;i.) . 4, 4' -^:t\^7s (6-^ = :/ 

2 - X y -;u) , 4. 4* 

(3, 6 -z^-m^7 ^)vy j:. y -JU) . 4, 4* -t* 
:^ (2, 6 - >?;?c^;i.- 4 - t K D=^'>:7xz:;U) 

[0 0 2 4] 1. 6, yji/^ u 7^>ifx:7x y — «^ 

2, 2* -^^l/>b*X (6-mHy^;U-4- 
;*^;U:7x y-JU) , 2, 2* -^^u>tfx <6-m 
H>^^;i/- 4 -x5^;i/:7 X y — ;u) , 2. 2' -p^^u 
>t:X [4-^5^;i/-6- (a - a^^-> 
:7xy-;u] . 2, 2' ->^i/>t:x (4-^^ 

)V- ^ U^^i^)Vy :iL y , 2. 2* 

u>tfx (6 - y x;!/- 4 -y^;i/:7xy-;i^) , 2, 

2' -^^U>tiX (4, 6 - >?-^=y^>)U:7ai y — 
> 2, 2' -X^U^>t:X (4, 

^;w:7xy-;u) . 2. 2* -x^U5^>tf:;^ 

4 --r y y5=-;i/:7x y-;i/) . 2, 2' 
5^U>t:7. [6- (.a- y^'^)V^yv)V) -4-yx;l/ 
:7xy-;n , 2. 2' ->^U>t'X [6- (a. a 

y^^)V^>i^)V) - 4 -y x;u>'xy-;n , 4, 

4* -;*^U>t:X (2, 6 - - :7 y - 

;U) . 4. 4* -pC^l/>lf;?, (6 = 2 - 

^5^;u:7iy-;u) , i, i-t*;^ (5-mHy^;i/- 

4 - t Kn=^^>-- 2 -;<5^JU7xx;|/) y^>, 2, 6 

-biX ( 3 5 2 - h Kn4^S/ 

'Os^ji/) - 4 -^5^;u:7xy — i, 3-hu 
X (5 -mH:/^;u- 4 - t Hn + v-- 2 -;?c^;i,:7x 
x;u) ':/5^>. 1. i-fcfx ( 5 -mny^^ju- 4 - t 

F n^^ix^ 2 - ^5^;l/:7x:i;U) - 3 - n - K ^^v-JU;* 

x5^u>^u 3~;ub'x [3. 3-e 
:^ (3* -^=:/5^;u-4' - b Kd4^'>:7xx;u) :/ 
, fcf;^ (3 -^h:/^;u- 4 - b HD^^i/- 
5 -p<^;u:7xx;i/) >?5y^ D^>^i^x>, bx [2 
- (3' -mHy5^;i/-2* - b h* D=^^'>- 5 ' 

iU'Oi;;!/) - 6 4 -;<^;U7xx;i/] 
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"rUy^i^-h. 1. l-bX(3. b-iyy^^)V-2 

- b K p^sy 7xx;i/) :r5'>, 2, 2-bx (3. 5 
->?-m = y5^;i^- 4 -b Hp=^^i^7xx;i/) :/D/^ 
>. 2. 2-b*X ( 5 -SHr^;i/- 4 - b Kn^^v- 

1. 1. 5. 5-xh^ (5 4 - 
b Kd^S/- 2 xxjl/) ^>i5'>. 
1. 7. N-fe±gX S-^>>^;U<l^^^ . ^JA 

\1L. 3. 5, 3' , 5* -5=-h^-mH:y5">IU-4. 
10 4' - vb Kn:^v>?^>s;;ux-5^;i., 

- 4 - b Kn=^^>'- 3 , 5 - >?;?t^;U^>v 
h7ir5"-h, h U ?>^;i/ - 4 - b K n ^ v - 3 , 5- 

(3, 5 - 4 - b Ku:^i/^>v;i/) 

r5>, b'X (4 -mHy^;U- 3 - b HD^^>'~ 2 , 
( 3 . 5 - i^-^^y^^JU- 4 - b K v^>>?;U) 

v::i-i7^;w- 3 , 5 - >?-m = y5^;u- 
4 - b Kn4^5^'>^>>?;i/pc;i/:^y V. 
20 1. 8. b HP^^'>^>S^;W<fc-7n:|^- ^Atf, 

:^i^r5^5^>';U- 2 , 2-b*X(3, 5->?-mH:y^;U 

- 2 - b K n^iy^>>?;U) vn^— 
;i/-2- ( 3 -m = :/^;i/- 4 - b Kn4^'>- 5 
;i.^>i^;U) -70:^^—1-. H5^v';i/^;i/:^:/Kx^;i/ 
-2. 2-bX(3. 5 4 - b Kn 
4^Sx^>>?jU) ^D:|^-h, bx [4- (1, 1, 3, 
3 K^^^^py^^;!/) Xxx;!/] -2. 2-bX 
(3. 5 - v-m = :/^;i^ - 4-b H □^'>^>>?J!/) 

30 1. 9. ^#Mb Kn:^fy^>>^;i.^l::^^ . ^JAfr^, 

1. 3, 5-hUX(3, 5 ->?-^H:/^>II/- 4 - b 
F P4^i^^>>?;U) -2. 4, 6 - h U ;<^JI/^>1f 

1, 4-bX (3, 5 - v-^Hy5";U- 4 - b K 
D=^->'>^>>?;W) ~2. 3. 5, 6 -5^ h ^;<5^;i/^> 
■tf>, 2. 4. 6-h'JX (3, 5 ->?-mHy5^;^- 
4 - b K P^^S/^ > v?;U) :7xy— 
1 ■ 10. h u r y >Yb^4^ . 2. 4 -ex 

y h) -6- (3, s-v^-mH:/^^ 
4 - b H p^f^v'Txu y ) -1, 3. 5-hur>? 

40 >, 2 h - 4 , 6 - b'X (3, 5- 
4 - b K P^i/Tx 'J y ) -1. 3. 
5-hUT>^>. 2-ii:^J')\^y^)\^ti^V - A. 6-b 

X (3, 5-i^-^H:/^;i/-4-bHp=*^i/7xy^ 

S/) -1, 3, 5-K'jr>?>. 2. 4, 6-hUX 
(3. 5 - 4 -b KP4^'>7xy^ 

'>) - 1 , 2. 3-hUTi?>, 1, 3, 5-hUX 
(3. 5 ->?-^Hy5^Jl/- 4 - b Hn=^'>'<>>?;U) 

-rvsyrxu-h, i, 3. 5-hux 

JU-3-bKP4^>^-2, 6 - fx^^JU'^>>?;W) 
50 v'TXl^-K, 2. 4. 6-h'JX (3, 5-5^-^ = 
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4 - t F n=^'>7 xr-jUx^^Jl/) -1. 3, 5 
-hUri^V, 1, 3. 5-H'J;^(3. 5-z^-m~ 

tKn-1, 3. s^\.ijy.i^y^ 3, 5-^.1;;;^ 
( 3 . 5 -i^i^^ u^^i^JU- 4 - t Hn^'>^>i; 

2, 5 ->?-MH:/^;u- 4 - t KD=^v'^>i;;i/3^::;^ 
7^^— >?x^;u-3, 5 - 4 - h 

5 ->?-^=y^;u- 4 - t F 

-h, i^jf-^^^T^v;!/- 5 4 - h F 

v'- 3 -;»<5^;U^>>?;i.3^X4^;^- F, 3, 5->^-^ 
ny^Jl/- 4-tFD4^>^>v;U3}x;^3^>®t<0^/X 

1. 12. T->;i/7$ y 7 3iy-;i/ , ^y^f^, 4-kF 



D^^v-^^ U >®^r^ U F, 4 - t F n4^S>X5^T U > 
®!.T-'JF, ^i5^^;UN- (3, 5 -i^-MH>^5"J^- 
4 - t Fn^^i^^xXjU) :^ JU/N*^— ho 
1. 13. (3, 5-->--^Hy?^;i^~4-l:: FP 

;i^3->)i/<hg)x;^5^ju , 

^'JU— 1, 2 - :fo/'^>i^:t — )l. ^:t^>^)l' 

^ijn-jl/, ^:^>?x^U>y U n — >?x5^lx>^ 
F Ux5"lx>i/U ^>:$^XUXUF 
F"JX (bFo^>'X^;U) ^ V lyT ^ h. 
N. N* -k^;^ ( t F D4^>^x^;U) ^4^it5F. 3- 
^r^>y't3 3~5^r^>i$^y'tl fu 

^^JU^^'*^>-J:t — )l'. F U >^D-Jl/:/n 4 

- h F 1 y T - 2 , 6. 7 - F 'J 
:t^-tJ-kv^n [2. 2. 2] ^:57^>, 

1-. 14. fl- (5-m=:/5^JI.-4-h FD^->- 3 

-JP, i -:*-i7 3^y-;i/, yf-^ ^"rtt 1. 6- 

^^+J->5^:t-;i-, 1, 9 - y :^>>?;^--;^, x^u> 
ii^Uii— 1, 2 -yn/t>i;:^- — ^:t^>^;u 
i^iJP-JU, 5^:?*- vx^u>^U n-JU. >^X^U'>^Jf 
Ua-jl.. FUx5"ix>^U ^>^x'j;3^ U F 

- FUX (h F n4^'>x^;!.) -ry'>T^U— F, 
N. N' -t:7. (h FD^^i^x^'Jl.) :r=^-tf^F. 3- 

>^^;i^^^iJ->>?:^-— F 'J ;*^D— juyn/t 4 

- b Fd:^>';>c^;U- 1 -7j>x:77~2. 6, 7-FU 
^=^^1^'t:'>i7D [2, 2. 2] :t^^>. 

1. 15. fl -- (3. 5 -f^->i^ D^^^'VJU- 4 - b: F 



T Ji^ u — ;i/ <h X ;^ 5^ ;i/ . 

TJUp-^u^^j. >^y-;u, x:$'y-;u, ^t^^y — 

)i. ^f^iJ 1. 6 -'\^1t> v^-JU. 
1. 9 - y :^>>^:t-Jl/, X^UV^'J 1. 2 

x^u>:^U zi-;i^, s^x^ u>yu n-;i/. FUx^ 
Ix>i/ij3-;u. ^>^xu >^ U F-;u, FU;;^ <tF 

D^^vX^JU) < y'>T^U'-F, N, -fx (t 

10 Fn^i^X^JI/) ^4^1^-^ F, 3 -^70>y^ti y — 

3 -^T'^v:^^^;^ y — F 'J ;<5^;i^'\4^t^->x 
F U j?<^P-;i/yn/i>, 4-tFP^>'>t5^ 
;u-i-^x:7r-2, 6, 7 - F U ^^rif tf p 

[2. 2. 2] :t^^>o 

1. 16. 3. 5 - >?-mH3^^;U- 4 - b F p4^->:7 

xxju§^Kg)iUT<p-^^fefA^^7;t/3-ju^g)xx 

)Vs :t^^^t}y-)U. 1, 6 ''^^■^>i^7t-)V. 

20 1, 9 - y x^u-v^u p-;i/, i, 2 

U>yUP-;i^, '^>5^x U X U F— JU. FUX (tF 
P^v'X^;!/) -fyS^75?U— F. N. N' -tfX (t 
F P^ vX5^;i/) F. 3 -^7':7>5^:^ y- 

)U. 3 -^y ^i^^'fti y —)\^. F u y 5^;u^4^it> V 
F u y ^p — ;u::^p/^>, 4 - t F p=^^i^y 5" 

;U-l-jf^X77-2. 6. 7 - F U :t4^iJ-tf '>i7 P 
[2, 2. 2] :t^7 5'>o 
30 [ 0 0 2 6 1 1. 1 7. Q- (3. 5-y-^Hy^;i/ 
-4-b:FP^->7xx;U) :yp b:j->Sgg)7^ F . ^ 
Afrdf, N. N* -tfX (3, 5 - 4 - 

b FP + >^:7xx;u7'p tf:rx;u) ^^-^ y^vy-jy 

5 F> N. N* -bX (3. 5 - v-^Hy^;U- 4 - 

b F p^^^v^xx^uy p b3j-x;u) F'jy5^u>s?75 

F. N, N' -bX (3. 5 = 4 - b 

F p4^5>:7 xx;i.yp b^x;i/) bF^>?F, N, 
-bX [2- (3- [3, 5 ->^-^Hy5^;l/- 4 - b 

F p=^'>7xx;i/] :/pfcr^x;i.:t^>') x^;u] :t=^ 

40 -y-^ F (ILXP-Y^j^ (Uniroyal) 1±tC<toT^^^n 
^^^a^:^'^:^- FXL- 1 (Naugard XL-l) ) • 
1 . 18. 7XP;i/b>M (b!$^^ >C.) , 
1 . 19. 7^ >K<bBfriJigtJ > N, N' -S^- 

-r y :?'pb;L'- p -7xxu>s^7^ >. n. 

p -:7xXU>>?7^ N, N* -b 

X (1, 4 - xy ^>iu^>^;i/) -p-:7xxu>fx7 
N. N* -bx ( 1 -X^Jl/- 3 - y ^JU^>^ 
;i/) - p-:7xXL->>?7^>. N, N' -bx (1- 

y - p - >'xxix>>f7^ n, n' 

50 - >?S^i:7 D>\4=^ p - 77 X.X U>ix7 ^ >, N, 
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N* ->?:7x-;u- p -:7x- u>>?Ta >, n. n* 

N- (1, 3 -ix;<^ju:/^;u) -N' -:7x- 

-N* - 37 X - ju- p - :7 X - > v7 5 >. N- 
D 'N^^v;!/- N • -:7x-;u- p-:7x::ilx>vT 
4- (p- h;l/X>^;U7r^'f ;U) i^7xr:;i/ 

T^>> N. N' -v;<^;U-N. N' ->?-^z:y5^ 
p - 7x^U>vT^ v7x — ;i/T5>, N- 

r u;uv7x-;ur a 4 --r y T^njj^^^v'v?^ xn 

;l^7*a>, N - 7x — JU- 1 -:^7^;i/T5 >, N- 

(4 -^ = ^^5^;U7xzi;i/) - 1 -:^7^;^Ta >, 

N-7x- JU- 2 -:^75';UT^ :t ^ 7 x 

^;i/ra>, mxittp. p* - v-^H^d-^^ji/v^x 
zi;ur5>, 4 - n y 7xy — 4-y 
^u;uT^ y 7xy — 4 - y :^ y ;ut 5 y 7 x / 
— 4 - h-5^;^jy-r juT^ y 7xy— ;u. 4 -:t^^ 
T^:*; y -f y 7x y-;u, tfx (4 h^^i^^x 
r^>. 2. 6 ->?-MHy^;i/- 4 
y ^^;U7xy-;i/, 2, 4* - ^ y x:i. 

;U>3'>> 4. 4' -i^7 ^ y iyy jL-JU:^^ N. 
N. N* . N' -T'hyj^'^JU- 4, 4' ->?T5y5^ 

7xzi;u;?CiS^>, 1. 2-t*;^ [ ( 2 -pt5";i/7xzi 
;u) r^y] x:$^>, 1. 2-t:x (7xn;i/T^y) 

yD/^>, (o-KU;i') b'^TxK, tiT. [4- 

(1' , 3' 7xx;u] T^>, ^ 

= :^i5^^;i/{bN- 7xx;u- 1 --:f7^;PTa >, ^y 
- 43 ck T ; u ^ ; Kb m H y ^ ; u X m = :t ^ ; u 7 X 

XDf^^f^. ^y -:Bci:t/>^T;u^;Kt:y 
>?7x -;i/T5 >©fi^i^, ^y -:fej:?:Xi^y;i/=^;Kb 
5>';i/v7xz:;uT^ >co^M^i|^, ^y-:fe<fc^/i^r 
;p^JKb-r y T^n tf y ^^s^;u>?7 xx;ut a > 
cDrg^^. ^y -:fe<fctK>?7;m^ji/{bmHy5^>)U>?7x 

x;UT5 V^^'&ife, 2, 3-':^tHn-3, 3->?;* 
^;i/-4H-i. 4-^>^y^r>?>. y:n.y^Yi^ 

juy T. y ^yi^XDM-^^. "E: y - i^^z^-jy ji^^^ji^it 
m~:t^^)uy / ^rz^xoM'tm. N-ru;w7x 

y^7v>, N. N, N* . N' -T^S^^x-;!/- 

1, 4 - y 2 -x>, N. N-f;^ (2, 

2, 6, 6 --7^ h tf'^u V- 4 ^-r;u) 

if^^U>>?r5>, tf;^ (2, 2. 6. 6~7^N^;* 

5^;i/tf ^'j 4 --r ;p) 2. 2, 6, 6 

-"T- h ^;<5^jl/t!'^U >?y - 4 -:t>, 2, 2. 6, 6 
-5='h7;<5";i/bf'<U>^y-4 
CO 0 2 7] 2. UV»giRai:feJ:rX3^^1^^J 
2. 1. 2- (2' - h H g^v-^ xXJU) ^>-ySiJ 
ZH^jnik, 0»JAfri, 2 - (2* -hHD^i^-S* 

5=^;w7xx;u) 'O*/ h u r 2- o' . s' 
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- i^-^H^^JU- 2 ' - t Hn^^>^7xx;W) 
h'JT^-JW, 2- (5* -^Hy^;U-2* -tHD 
=^v7xx;i/) ^>y h U 2- (2* - tH 
n::^i^-5' - (1, 1, 3, 3 -y" hy y^^JU^^ 
JV) yjL-Jl) ^>^/hV7V-)l. 2- (3' . 5* 
-v-MHy^;U-2' - t H P=^i^7xx;i/) -5- 

^DD-^>:y h 2- (3* -^h^^^^u 

-2' -tHD=^>^-5* -;*^;i/7xx;i.) -5~^ 

D D-^>y s u r 2- (3' 

10 5' -^H7^5^;U-2' ~ t K D^^Sx^xx;!/) ^>\/ 
hUry-JU, 2 - (2* -t:KD4^>'-4* 

v7xx;i/) '^vy h u T\/-;^» 2- (3' . 

5' - i^-^HT5;i/- 2 ' - t Ku^e^7xx;W) 
>yhUT\/-;U, 2- (3' , 5' (a. a- 

y^^)\^^>z^Jl) - 2' - t K a^S^^xXjU) ^> 

^/Hury-;i/. 2- (3* -mHy^;i/-2' - tK 
ju) 7xx;i/) - 5 □ D-^v*/ h »j r ^y-;u, 2 

- (3* -^Hy^;U-5' - [2- (2-X^JU^:^^ 

20 i^)i:t^>^) -:^;i/3j^x;ux^;u] -2' -tHn^^-v 
7xx;u) - 5 -^DD-^>^y h ij r 2- 

(3' -||=y^JI/-2' -t:KD4^>'-5' - (2- 
h4^i^;^7;i/jf?x;ux5^;i/) 7xxjl<) -5-:57nn- 
'^>\/ h U 2- (3* -mHy^;U-2' - 

hKD^v'-s* - ( 2 - ;< h4^>-;^;i/:i^x;i.x^;i/) 
7xx;u) ^>y^huyy-;p, 2- (3* 

;i.:«j^xji/x^;i/) 7xxji/) '^>v/ h u 2- 
(3' -m^y^;u-5* - [2- (2~x^;u^^>' 
30 ;U::t^i/) ;^ X ;U X 5" ] -2' - h K n 4^ 7 x 

x;i/) ^>v/ h u 2- (3* - K 5^ 

2* -hHn=^i^-5' - pc^ju >r xx;i/) ^ > ^/ h U 
rV—)V. 2- (3* -m=y^;U-2' -tKD4^'> 
-5* - ( 2 y:ti7 5^;i.:t4^>-;^7;i'4^x;i/X5^;u) 
yxXjl/) h Uri/-;!/. 2, 2' -;A5^U'>- 

[4- (1, 1, 3, 3 -y^ hy y^^)V^^)i^) - 

6 --^>y h UT^y;!/- 2 --rjU7xy-;u] , 2- 

[3' "IIHy5^;i/-5' - (2 N4^'>;^;i/4^x;U 
x^;i/) -2' - 1 FD^i^7xx;i/] ~2H-'^>\/ 

5^;u3^^^fiK^. [r-ch, ch, -cooch 
I CH, -] , - cici'i^, R« 3 ' -mny^^ju- 4 • 

-tKD=^->-5' - 2 H-^>\/ h u r 2 --f 

;l.7xx;l^g^^'r- ] T^^n^^o). 2- [2* - 
tHD:^>'-3' - (a. a - v;^5";U--^>>?;U) - 

5' - (1, 1, 3, 3 -5^ N 7xx 
;H ^o^/h 'Jr^y-;w. 2 - [2* - tKn^^i^- 
3' - (1, 1. 3. 3 -5* 

- (a, a - v^j>t^ju^>v?;u) 7xx;H ^>yhij 

50 ry— 
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2. 2. 2 -b Hn:^->^>>/:7xy > . m^^t. 4- 

xi^;U:t^v, 4 - H?'>JU^:^^i^, 4-'<>>?;U:t4^ 
4. 2' , 4- - N U t Kn4^->;feckt;^2 • -tH 
D4^>'-4. 4* -f/;^ 

2.. 3. mm^j:zs^mm^M.mm<DX7.^)i^ . 

jiuVJii^ y -Ji^. t:;^ (4 -^ = :/^;i/^>^y-r 

4 ->?-^ = :/^JU7 3, 5 ->?-^H>^^;u 

- 4 - t H d:^>-'>;>^/x— 3 . 5 

- 4 - t H D^i/-^ >^yx— h , 

iS'T^i/;!/- 3 , 5 -S?~mHy5^;i^- 4 - h Kn=^>'^ 
>\/X- S:tecfct/2 - j>C^Jl'- 4, 6 ->?--^ = 3^^;u 

:7x-;u-3. 5 -i?-^Hy^;u- 4 - 1 kd:^'>^ 

[ 0 0 2 8 ] 2 . 4. 7^ U «RJxt^, X^;i.- 

a-'>Ty-5, /5 -S^:7xXJl/T^ U U- V ^ 

a - e^T / - i3 , /3 - 7 x :::;UT ^ U 20 

h, a - '>7 y - /3 - p - K^^S^v' 

5>'>:^^- h^fe J:tKN - ( 0 - ;^ 4^ h ^ - /3 - 

>-Tyfx;u) -2-^^;k>hu>o 

2. 5. X>v^JU-fb^#? . ^J^tf. 2. 2* -^;t-tf 

X [4- (1, 1. 3 . 3 -X- h :7x 

CO- ^?*JAt^l : l^fcltl : 2^ 

^tf^oT. n-y^;Ur^>. h 'J X^' y — Jl'T ^ > 30 

x.Ji4 - t Kn:^'> - 3 , 5 - S/'-^Hy^^U'Oi^;!/ 
2l^X3t^>i!(Ot/ T^U^Jl'XX^;!/. 

i:K<D-y^)imi^. 1 - 7 xx;u- 4-^^D<;i/-5 

2. 6. ljr^^#H^T^> . ^JAJ^, (2, 2. 

6. 6 -5" h 4 - tr^^u ir A^- 

tfX (2, 2, 6. 6 -7^ 4 - tT'^U 

;U) Xi57->;^L-S. b'X (1. 2, 2. 6. e-^v^' 

^;i/:i-=*^i^- 2 , 2, 6, 6 -5^ 4 - tf^ 

u -feA^— h, tfx (1, 2, 2, 6, e-'O 

5^ ^^JU- 4 - bf n-y^;U-3, 5-v 

-BHy5^;U- 4-l::Hn=^^v/^>i;;UVD:^— 1 

- (2 - t KD=^ri^X^;W) -2. 2. 6, 6-5=-h^ 50 
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^^fiK^^, N, N* -tfX (2. 2, 6, 6-5"h^;< 

4 -^ = :t^^;i.r 5 y - 2 . e-v^an-i, 3, 

(2, 2. 6. 6 -X h ^.?C5^;i/- 4 - tr-^U vJl/) X 
h U D h U r-tf^- h, y^hy^X (2, 2. 6, 6- 

5^ 4 - fcT'^g -i. 2. 3. 4-:/ 

^y-'rh^tlJl^^i^U- 1, 1* - (1. 2- 
X:$^ fc*X (3. 3, 5. 5 - 5" h ^ ;< fcT 

'<^i?y>) , 4-^>\/<;i/-2, 2. 6, 6-5^h 

^^^"^I'tf'^'j 4 -X5^r 'J;^3^4^'>- 2 , 2. 

6. 6 -5=- h ^^^Jl/tf'^U >^>, fcfX (1, 2. 2. 

6. 6 -^>:$^>t5^;Ufc!-^'J -2-n-:/^;p- 
2 - (2-bKn4^'>-3. 5 - i^~m=.^^)U^>i^ 
;U)*7n:^— 3 - n 7 , 7. 9, 9- 
^h^y^^)l-l, 3. 8-K»jyifXbD [4. 5] 
y'tt>-2, 4-i^^>. bX (1 -:t{7^)V:t^i^- 
2, 2. 6. 6 -5^ h ^^^;Pb'<'J -tA'^r — 

bX il -:t^^)l^^>^- 2 , 2. 6, 6-5^h 
^ y^^Jiy^^^J zy)l) :^^zy:^—h. N, N' - bX 
(2, 2, 6, 6 -7^ h 4 - b^U >^;i/) 

4^1t;A^U>>?r^>*5J;(y^4-^;i/2i>U/-2. 6- 
i^^nn-l, 3, 5 - h U T>^>Oilii^:/S:«SSiC«g 
^^fiK4^> 2-^no-4, 6~bX (4-n-:/^;U 
7^y-2. 2. 6, 6 -7^ h^;>C5^;i.b-^'J - 
1, 3, 5 - h U TS^>*5J:0: 1 , 2-bX (3-T^ 

yynb;i/r^/) x^^xDm^^^m. 2-^aa- 
4, 6 - ( 4 - n - 5 y - 1 . 2. 2, e, 

6 -^>^^5^;Ub^U >^;i/) -1, 3, 5-hUT>^ 

>i5i:cxi, 2-bx (3-T^y:/nb;uTa y) x 

^XOm-^^^^. 8 -T-tr^;!/- 3 - Ht^S/JU- 7 , 

7, 9, 9 -7" h ^^^"JP- 1 . 3, 8-hU71fXb 
n [4. 5] y^tJ>-2, 4->?^>, 3-K7^>-;U- 
1- (2, 2. 6. 6 -7^ H 4 - b'^U 

bnUv>-2. 5->?:^'>, 3-H7^v;U-l- 
(1, 2, 2, 6, 6 -'^>3'>^;i/- 4 - b^ U 
;P) bnUv^^-2, 5->?:^->. 4 -'\4^1^'7^>';U:t 
^zy-ii^U4 -T.y'r ^) )V:t^->- 2 , 2, 6. 6- 
7^ h^^^JUb^U >?>0^^1^, N' -bX 

(2. 2. 6. 6 -X h ^ 4 - b'^ U 

-2. 6-v^Dn-l. 3. S- h^JTzyXDm^^^ 

1, 2 - bx ( 3 - r 5 y bjura y ) Xij' 

>^^ZS2, 4. 6-H'J^7DD-l, 3, 
i^>mz^\Z4 -:/^)l7 B, y - 2 . 2, 6, 6-7^h^ 
^5^;i/b^U vXO^g'&^^Si^ (CAS Reg. No. [136504 
-96-5 ] ) , N- (2. 2. 6. 6 - 7^ h ^ ;< ^ ~ 4 
-b'^UvJ^U) - n - K-rS^JUX^ v'V-f 5 N- 
(1. 2. 2. 6. 6 -'^>^:?^^;i/- 4 - b^U 
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7. 7, 9. 9 -y^ h ^ ^^Jl- 1 -^^ir- 3 . 8- 
i^Tif- 4 -:t=^ trn [4. 53 7':^>, 7. 7. 
9 . 9-5=- h 2 - i^i^ D»:7>7'->;U- 1 - :t 

^if-3, 8->?r1f-4-:<^4^yxt:D [4. six 

f;^ (1. 2. 2. 6. 6 -^V:^';;^^";!/- 4 - bf^'J 
z^)\^:t^i^fj)U:^=^)l) -2- ( 4 - ^ N 4^ -> 7 x ::! 

7. (2, 2, 6. 6 -7^ h •7;<^;P- 4 - tr^U ixJU) 10 

>ife<i:l. 2. 2, 6. 6 -'^V^^^^jU- 4 - t Kn 

-3-:^^>'-4- (2, 2, 6, 6 - 5^ S ^ >t 5^ - 
4 - tT'^^U ] i^U^'*)->. TUOS^MTK^-a 

-:tl^7>r >-a3j^iJ^-i: 2. 2. 6, 6-5^h^pC 
^JU" 4 -T^ y tf^U >?>^fc}i 1 . 2. 2, 6. 6 

CO 0 2 93 2 . 7 . MA\tt. 4.4'- 20 

i/:t^^;U^4^'>:t=^'t^X U 2. 2* ->?Xh4^> 
:^:^1txUK, 2, 2' -i^:t^^)l:t^i^- b , 5' 
-v^-^Hr/h^^lJ-XU H, 2. 2' -z^ \^'Ti^)U:t^ 

-2' -X^;i/:t^1^-X'J N, N' -b*X 

-MHy^;i/-2' -X h=^1j-xij :^^ZS^(D2- 
-x^;i/-5, 4' ~ 

U HcD^^i^, *5J:afo -:fe<fcDCp -X V- 30 

2. 8. 2- (2 - h HD^->>^3iX;i/) -1. 3. 5 

- K U 7>^> . m^\t. 2, 4. 6-h'J>?. (2-bK 
U^z^-^ 4-:t^^J\^:t^zyy :iL-)l') -1, 3, 5- 
h'JTv?>, 2- (2 - t FJD4^'>- 4 
v'^xXJU) -4, (2. 4 - v^;<5^;i/:7xx 

-1. 3, 5-NgT>^>. 2- (2, 4-i^t:H 
P4^'>:7xx;i/) -4, 6-t:X (2. 4-v>5">lP7 
xx;i.) -1, 3, 5-hUT>?>. 2, 4-t:>^ (2 

- t H P=^ V- 4 - tr;U:r^>^:7 -6- 40 

(2. 4 - vp<^;u:7xx;u) - i, 3. 

2- (2- t HD4^>'-4-:t^'5^Jl/:t-^>'>^xX 

-4. 6-tfx (4 -;>t^;i/:7xx;u) -i. 3, 

5-h'JT>^>> 2- (2 -fc Kn^^5>~ 4 - 
:^=*^x7xXjU) -4. (2, 4-iy:^^)\^y 

xx;l.) -1, 3. 5-hUTS?>, 2- (2-t:HD 
^>-- 4 - h U7''>;i/3i-=^>':7xx;i/) -4. 6-fcfx 
(2. 4 - i^>^^;u:7 xx;i/) -i, 3. 
>, 2 - [2-fcKn:^^'>-4 - (2-t:Ka4^'>-3 
-y5^;w:t4^'>-:/D3j?4^'» :7xx;u] -4. 6 - hf so 
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;^ (2. 4-v>^^;u) -1. 3, 5-su7v>, 2 

- [2-t:Kn^>--4 - (2-t:KD^i/-3-:t:^ 

5^;ujr^'>- tr;u:^4^i^) 7xx;u] -4, e-e 
X (2, 4->f>C5=-JU) -1. 3, 5-Nur>?>, 2 

- [4- h ^Jy'iyJl^^zy- 2 - \i 
K ^yn^^^v-) - 2 - h K a =^ :? x x;u] - 
4, 6 -fx (2. 4 ->^;<^;b:7jiZi;U) -1. 3. 
5-h'JT5^>. 2 - [2-tHn4^'>-4 - (2-t 
K D^^S^- 3 - K5^v;U:^4^>-yD;}?:^V) :7 x X 

;u] -4, e-tlX (2. 4 - v>5";u:7xx;i/) - 

1 . 3 . 5 - h U T V > . 2 - ( 2 - h H □ 4^ >' - 4 - 

's^^^v^JUit^^e^) :7xx;i/-4, 6-v:7xx;i/-i, 

3. 5-h'JT>?>. 2 - (2-hKD=¥>-4-^l- 

4^s^:7xx;u) -4, 6->^yxx;u-i, 3, 5-h 
UTi^>, 2. 4, 6-h'JX [2-tKa4^5>-4- 
( 3 h^^v'- 2 - h Ka4^'>- >^n3i;:^'» 7xx 
;U3 -1. 3, 5-hUr>?>. 2 - (2-hf^D^>/ 

:7xx;i/) -4- (4 h=^^e^:7xxju) -6-:7x 

x;U-l, 3. 5-h'JT>?>, 2- {2-t:KD^r5^ 
-4- [3- (2 -X5";i/'\^>/;i.- 1 -:t=^>') -2 

- t K n=^>-yn tr^U:^^^^] :7xXJI/} -4. 6-b 

X (2. 4 - >^;<^;u:7xx;i/) -1. 3. 5 -> g t 

3. ^JBgjggg . N, N' - xXJU:t 

>. N. N' -ex (+^'J5^D<;U) bF7>^>, N, 
-tfX (3, 5->?-mHy5";U-4-t Kd4^'> 

:7xx;i/yn fcf:tx;i/) tH^i^>, 3 -ifU^^n-r ;u 

T^/-l, 2, 4 - h U T^Z-Jl-, bX (^>>?'J5^ 
>) :t4^1^-U;Ui^t: K^S^ -y- x ' J H . < V :7 i?' 

n^;U>?t H H V -fe An < tf X :7 xx;i.t: H ^ v 
N. N' -i^r-fe^;PT>^^-f ;U>?b: V 

N. -bX (+)-'J 5^n-r;U) ^;4-yD b::t-x;u 
b H ^ V? H . 

[ 0 0 3 0 ] 4. ;t^X:7^ ^:feJ:0:;^;X;|^:^-r -G^l 
Atf. N U >^xx;i/:^^x ^'^r K> v :7 xx;|/t;1/=^^;u 

3}^X:7>Yiyh, y jLZDliyy )V^)VTt^7.y ^ y h . hU 
X (/Xjl/^^xX^U) jJxX^^'^yh. h 'J ^'^7 U ;U3j^X 

y-{vV. h^)^^ ^^i^)\,it^Xy ^ y v^Xt^TU 

;i/^>i5^xuxu h-;i/>?7^x:7>< sux (2, 

4 - v-^Hy^;U:7xx;P) ^JxX^^^yh, 

-^)V^>^:sL^y:^\}V-)VVi^7sy^vV. b*x (2. 
4 ->^-^Hy^>il/:7xx;i/) ^>:$^x u X U h — 
3j>x:7^u/H, bx (2, 6 4 
5^;i/7xx;u) Oi$^x'j X 'J h-;p>^^x 

y5^>';U3r^^->'<>3^X U X 'J h — JU^s^X^W' *y 

bx (2, 4 ->^-^ = y^;u- 6 ->c5^;u:7x- 
;u) ^>;$^x'j h g ju>f3}^x7>r h, bx (2, 

4. 6-KUx (mH:/^;U7xx;u) 'O^xux'j 
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29 



30 



6 -'f y^i7^;i/:t4^'>- 2 . 4, 8, 10--7"h^- 
Uny^^Jl/- 1 2 H->?^>X [d. g] -1. 3. 2 
- v^4^i^-7^X7}^i^>, 6-:7;U^D-2. 4. 8. 1 
0-5^ h^-BHy^;i/- 1 2 - ^^)U-i^^>X 
[d. g] -1. 3. 2 -S^^^-^^-tf^XsJ^vV. tf;^ 
(2. 4 - 6 - ^'x - JU) 

ju^t^xy ^ y h . fx (2, 4 - v^-mny^^p- 6 - 10 
>^^;U7x— ;u) x^;i/4xx:7>< 2, 2' , 

H-C — CH P F 



2' ' - -h'jD [ h U X^;H- U X ( 3 . 3' , 5, 
5* -T- N ^-^H^^^;!/- 1 . 1* -f:7x-JU~ 
2. 2* , 2-X^JU^4^'> 

;!/ (3» 3* , 5, 5* -5^ S^-^ = y5^;!/- 1 , 

1' -f7xx;i/-2. 2* -i^-f;!/) 7^X37 w'^^/S. 

(2, 4 - v-||Hy5^;U7xXJU) Jt^X>'><!yN (SE 
&K^<;U:tf3}xX 16 8 (Irgafos 168 ) : ^A-:^-r 
^- (Ciba-Geigy) ttSJ) . h U ;^ ( / x;l. >^ x x;U) 



(A) 



(CH3)3C 




C(CH9)3 



p_0— CHgCHj- 



C<CH3)3 



(B) 



-"3 
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31 32 

P O CHjCHlC^HgjCHjCHa 

{CH^C 

C(CHg), 





C{CH^, (CH,>3C 
p — y J — O 

o— ^ o 



{E) 



(F) 




-P— OCHj^CHg 



- U h K v;UT 5 N 

[0 0 3 1 ] 6. ::: hD> , 09^ ti, 

- - h n n-x^;u- 



;UT^ N, N 

, N-i^T^N^^^ 40 

- h D >, N - 



(G) 



8. j^mt^if^i^m . mz.\^. /3-5-:ri^y 



1^)1- a - 
- a 

> ^ zy 
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9. ;t^UT^ H^^gl > 0iJAti, 3':>^b'^^cfcaf/^fc 
'5;5:7l?U-7-tt^b^i^o 

1 2. ^^ai;feJ:i^^^bgtJ , mfLML. Wi^ti )V =^ ^ . 

1 3 . ^cotecD^jlnijgPi , pf^j^J, mmn. ?L{b 

14. -^>y :7 ^ y >fei:tJ^-< > H U y 0iJ;^tf, 
U. S. 4325863, U. S. 4338244, 
U. S. 5175312, U. S. 5216052, 
U. S. 5252 643, DE-A-431661 1, 
DE-A-4316622, DE-A-43 1687 
6, EP-A-0589839t>L<HEP-A-05 
9 1 1 0 2 fClS«6$nTl<^S t)®, ^'5l>«3~[4- 
( 2 -T-ir h^i>x h:^>^) :7xx;i/] -5. 1 -V- 

^Hy^;l/~>^>y :7 ^ 2 -:t >, 5, 

= y^;w-3- [4- (2 -;^-7='7n'f ;u:i-:^s^x 
5^) :7x-;n '<>v^:7^>- 2 -:t>, 3, 3' -if 
X [5, 7 ->^-mH:/^;U- 3 - (4- C2-t:KP 
^v-Xh^^i^] yxx;U) '^>y^^>- 2 -:^>] , 
5, 7 ->^-^Hy^;b- 3 - (4-Xh^5x:7xX 

'^>y:7^>- 2 3- (4-r'feh=^->- 
3, 5 - >?^5^;i.:7xx;i/) -5, 7->?-^h:/^;u 

-'<>y7^>- 2 -^>, 3- (3. 5-5^;<5";i/- 
4 - tfMo-f Jl/;i-4^>'7x:ii;i.) -5, 



18 ) 11-80569 

34 

^;U-^>l/:7^ >- 2 -:t 3- (3. A-i?^^ 

)iyx.-)i) -5. 7 ->?-m=:/^>'U^>y:7^ >- 
2-;^->, 3- (2. 3 - v^^;u:7 xx;i/) -5. 7 

- v^H:/5=-;p-^>*y7 7> - 2 -:t>, 

[ 0 0 3 2 ] ^ (a) JCiJD 

AT (b) ^ e>;^^^lni^J, ^Jc7xy-;n^®^{bB^± 

Jto»iItt>'xy-jP3^K{bB5jJ:^J (-K<7>^ai) , uv 

(-5£0]ie2. l:i^XZ^2. 2) . 
10 T^> (-5I<D^S2. 6) , h43J:rX3^;X 
3n:r< h (-K«JJge4) fj: e» ^JC fc K d ^ ^ > 

?PJ (^^^PJ) f^, «»J;^liU S-A-4325863, U 
S-A-4338244*;tt^US-A-5 1 75 3 1 
2 tc:lB^$nTii'5ctf);^^>i/:7^> - 2 -::j->T^ 
So #(csi?Ux^u>*3tH4^U :;?^neu>oJ:^75:^ 
U -^-O^^^biDi^ci^lC, :*:^0J(;){b^^i:<7D 

JU!l^<DUVKiR^, 0il7Lt^2. 1 :^tCBBi!g$ n/t ^ (DT 
20 $>^. 

C 0 0 3 3 ] 4#fcM«5^i^l.^U V®iR3^Jti, 2 - ( 2 - t 
Hu^>'-3. 5 -V?- a -iJ7^>IU:7xx;U) -2H- 
'OyhUry— 2 - (2-fc:KD4^>'-5-;?t^ 

t Hn^v- 3 - t --y^^;!/- 5 -p^^;u:7xx;u) - 
5 - D D'>;>v/ h u r 5-^700-2 - (2 

-tKn:^>^-3. 5 ->?-^H>^5^;i/7xx;u) -2 

H-'^^VV/ h U Ty-;i/, 2 - (2-tKP^>'-3. 
b --J-m^7^)Vy aL-)V) -2H-^>yN'JTy 
30 — 2- (2 - t Kn^^S^- 3 - a 5 
^^t-^^^^l'yxx;!/) - 2 H-'^>\y h U ry-JU, 

2. 4-v~^^y'^)Vy 5-$^-^ = :/ 

4 - b H D4^>"<>\/X- h, 2-tKD4^S>- 
4 - n -:t^^;P:^4^'>'^ >l/:7 X y >, 2. 4 - fX 
(2, 4 - v?^^;i/:7xx;i/) -6- (2-tKP4^>' 

- 4 -:t^5^;i/:7xx;u) - s - v^)r zy>f)^^u^m 

t^i^m\^n^. ^\Z^^\^<\^. 2- (2-t:Kn4^>' 

- 3 - t -y^^;!/- 5 -pt5^;u:7xxju) -5-^pp 




50 
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~ 5 -^j7DD-^>y h gT^y-;U (CAS Reg. N 
0. 3864-99-1)) <0^vU^>'/ K U 7\/— 



[0 0 3 4 ] w\zm^m\^^y x.y'-)i^m^t^±m\'^> 

n -:t>:7^a'>^;U- 3 , 5 - >^-MHy^;U- 4 - h H 

(3, 5 4 - t Hn^i/t 

Kni^>:^;<— N) . v - n - ^ ^'>;i/ - 3 . 5- 

4 - b H n4^'>^> v;^3^^X/^^^ — 
h. 1, 3. (3. 5 ->?-mH:/5^;u- 4 

- t K U=^i^^> v;u) y S^7>C Ix— h, ^:^-S?X^ 

u>t*7. (3, 5 4 -b HD^vb 

Hn'>>:^^-h), 1, 3, 5-hU^^;U-2, 
4, (3. 5 -i^-^H:/5";U- 4 - b HD 

:^>"^>>?;i/) '<>-fcf>, 3, 6 --J:t^'^:ti7 ^ 
UVb'X ( 3 5 -^H^^^JU- 4 - b K 
v-b K D>'>:^;*- h) , 2, 6-v-IIHy^;u-p 
-!J7 2, 2' -x5^Ux>-b*:;^ (4. 6- 

(2, 6 - 4 -HH >^^;l'- 3 - b H n^^S^ 

^>>?;u) -rvvT^i^-h, 1, 1, 3-Nux (2 
4-bHD=^>'-5 -m = y^;i/:7x;i;i^) 

y:57>, 1, 3. 5-h'JX [2- (3, 5->?-^H 

4 - b HD^^>-b f^D vv^^-f ;p^^5>) X 

-rVS^T^U-h, 3, (3, 
BH^^^;!/- 4 - b KD^^'>'<>i^;i/) ;><S>'h— 
^-y-;<^U>b*X (3, 5 - v-^Hy5^;U- 4 - b K 
□ ^i/bHn5^>:^^-h) . i - (3, S-i^-^H 
y^JU- 4 - b Hn=^^>-TxU y) -3, 5->? 

^;^5"5^) -s-Hur>?>. n. n* 

Z^-MT. (3, 5 ->?-mHy^JU- 4 - b H vb 
Knv>:^AT5K) > ^ )\^ i/'O UM^^ (x^;W 3, 
5 - S^-^H^^JU- 4 - b H D=^^i^^>>?;i.-4^X2^ 
^-h) , X5^U>tfX C3, 3-f^ (3-^Hy^;U 

- 4 - b F D^^v y'xx;!/) y^^u— h] , 

3 , 5 ->?-^H^5^;u- 4 - b Hn4^>^^>>?;u^;u 
ii':fvy^'T-v. bT. (3. 5 - 4 

- b KD=^^'>b HD->>:f^-r;i/) bK^i^H. ^^XS 
N. N* -bz [2- (3, 5 - s^-^h:/^;1/- 4 - 
b Hn^v-b KDS^>:h^-r;U^=l^>') -x5";i/] -it 



19 ) 1 1 - 8 0 5 6 9 

36 

[ 0 0 3 5 ] St>»^LV^:7xy-;i.5^K{bBISjJ:^Jti. 
^:t^>!$^ S K ^=^X (3. 5->^-^ = 

4 - b K D^^i^b H n>'>±;<- h) , n-:t 
^ Z , 5 ->?-m = :/5^;i/- 4 - b KD4^i^ 

bHnv>:h;<-h, 1. 3, 5 - h U 2 , 

4, 6-h«JX(3, 5 - >?-mHy^;i'- 4 - b K n 
=^v^>>^;U) ^>if>, 1. 3. 5-h'JX(3. 5 

->?-^h:/^;!/- 4 - b Ha^ix^>v;i/) -i^ji^T 
:?^u-h, 2. 6 -i^-^H:/^;!/- p uv/-;!/^ 

10 ^tl2, 2* -X^U5^>-bX (4. 6->?-m=7^ 

[ 0 0 3 6 ] 9^\zm^m^^tt^nm^7^>it'^m\t. 

bT. (2. 2. 6. 6 h ^^^JUtr^U >^>- 4 - 
^ )V) -fen^-h. bX (1, 2, 2, 6, 6-^>5^ 

>5';i/b^'j v>- 4 -<;i/) irA'Jr-h, ( 1 . 

2, 2, 6. 6 -'<>^;*^;i/b'<U i?>- 4 -<;U) 
( 3 . 5 - V-m^y'^)V- A-\i\^U^iy^>V)V) 
y5^;i/Vn^~K. 4-^>^y<;U-2. 2, 6, 6- 
h ^;*5"JUb'< 'J 4 -;^5='T U JU^t-^^^Sx- 2 , 

20 2. 6. 6 -5" h ^pt^;Ub-^U i^>, 3-n-:t^5" 

;u-7, 7, 9, 9-^K^^^;u-i. 3, 8-hU 
T1f-Xbn [4. 5] v^tt>-2, 4-i^:t>, h'J 
X(2. 2, 6, 6 -5^ h ^;?C^JUb^'J v>- 4 --r 
JU) X h 'J D h U TiTT^— N, 1, 2-b;^ (2, 2, 
6, 6 -7^ h 3 b>^^>?>- 4 --f 

;U) X5'>, 2. 2, 4. 4 --r h 7 
-^-Z, 2 0 -vT-tf- 2 1 -:t4^y>?;^bD [5. 

1. 11. 2 ] '\>X-f 31^>, 2, 4->?^DD-6 

^ / - s - h U T>?>*5 J:TJf 4 , 4' 
30 --%4^1^;<^l/>bX (T^y-2, 2, 6, 6 - 5^ h 
^;<5^;!/b'^U OMiSl^^^^g^, 1- (2-bK 

n4^>-X^;U) - 2 , 2, 6, 6 -5" K 4 - 

4, 4' -^^1tX5^ l/>bX (T^/-2. 2, 
6. 6 -5^ h ^;<^;Hf U >?>) i5<tr/ 1 . 2-vy 
n^x3^><Dms&^^^i£%, T^h^^;^ (2. 2, 6, 
6 -5" h ^;<^;i/b^u >^>- 4 --r ;b) 1, 2. 3, 

2, 2. 6. 6 -'<>^;<^;Hf '^U >^>- 4 -<;i/) 
40 1, 2, 3. 4-:/iS'>5^ h, 2. 

4, 4* -'\^1^-;<5^U'>b'X (T^/-2. 2, 6. 

N' . N* * , N' ' * [ (4, 6-bX 

(y^^JU-l. 2. 2. 6. 6 -'^>5^^5^;Ub^'J 
>-4--1';i/) -T^/-s-h'JT>^>-2-'f;U] 
-1. 10->?T5/-4, 7 ->?T1f7^:^7>, il^^ 
[2, 2, 6, 6 --T- h ^;<^;ub^u 4 ;i/ 

/i3. /3, /3 * , 6' -5^S^^;U-3. 9- (2. 
50 4, 8. 1 0 -7" h ba [5. 5] -^^f 
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ti» >?x^;i/] 1. 2, 3. 4 - >-r h 

4^'>u-h, rn^'^m [1. 2, 2. 6. ^-^y-^^^ 

>tf^;i/-3, 9- (2, 4, 8. 1 0 -5^ h ^:t=^^1^X 
tfD [5. 5] -»^>5^:^>) vX5";U] l. 2, 3, 

X (2, 2, 6, 6 -5^ h ^;<5^;i/e-^'J i?>- 4 
;U4?=^r v-U— N) , 4. 4' -X^U>tf;^ (2. 2. 
6, 6 -5^ h tf^ U >^>- 3 -^>) , N- 

(2, 2. 6. 6 -7^ h'^;>C^;Ut:^U i^>- 4 --r 10 
)V) - n - ^¥i^)V7.^ zy>-i Y^^ N- (1. 2. 
2 . 6. 6 -'<>;$^;*^;Hf'<'J >?>-4 -n 

- h^xs^juxi^e^v-r a n~ ( i -T-tr5^;i/- 2 , 
2, 6, 6 -5^ h- ^;?c^;utr'<u 4 --f -n 
" H5^S^;i/X^ >'>-f a H, 1 -T-t^;i/- 3 - 
;U-7, 7, 9, 9, -5=- h^;?^5^;U- 1 . 3. 8-h 
UTifXtfD [4. 5] 5^:^>~2, 4-v^>, V- 
( 1 -:^^^;i/:t=^^S^- 2 . 2. 6. 6-5^h^^5^;U 

tT'^u 4 --r;u) ^ntr-h. -j- (i-v-^d 

'\=^^>';U:i-^>'- 2 . 2. 6, 6 --r h^^^^Utf'^U 20 
i^>-4--f;l/) x^'>^— K, \ -'t^^)\^'^^y- 
2, 2, 6, 6 --r- h 4 - t K d:^>-- tr-^ 

U>^>, 3}?U { C 6 / - s - H U T 
>^>-2. 4-i?-r;H [2- ( 1 -->^n^4^'>;i/^ 

4^f>-2. 2, 6. 6 h^^^;i/tf^U >^>- 4 - 
-f;U) -f ^ / -^^^l^-y^^^UV- [4- (l-ix^D^ 
^>-;U:t^>^- 2 , 2. 6, 6 -5=- h^>^^;Hf '^U 

>-4-'r;i/) -r^y] } . ^5^:0^2, 4, 6-hux 

[N- ( 1 - D^4^>';i/;d-4^S/~ 2 , 2, 6, 6- 

5^ N^p<^;utr^'j 4 -n-y^;i/T5 so 
/] - s - h 'jT>^>^^e>;^^p*^e»si^ns, 

[ 0 0 3 7 ] ^t>iFf ^ Uli^^l^#14T^ >>fl:^#if^, 
MT. (2, 2, 6, 6 ~ 7=- h ^ ^5^;Hf U 4 - 

-fJU) -tA^— trx (1, 2, 2, 6, 6~^>5^ 
^t^jUf'^U >?>- 4 --f ir/iy-S, (1. 
2, 2, 6, 6 -'OiS^^^^Utf'^U v^>- 4 

(3., 5 ~>?-mHy^;U- 4 -t KD^>^>>?Jl/) 

y^;i/-7D^-h. 1- ( 2 - fc H p^5/x^;u) - 

2. 2, 6. 6 -5^h^;<^>lU-4 - t KD^i^tf^'J 
>^>*5 cfclXX^ x>^(DSSg^^fiKi^, 2, 4-v^D 40 
□ -6 -m^-:^^ J')\^T ^ y-s-hUT>?>i5J:r; 
4. 4* -'\4^-t^-;<^U>t:X (T5y-2, 2, 6, 
6 --r K^;<^;i/tr'^U CDSjfig^^^^l^, N, 

N' , N' * . N' ' ' [ (4, 6-b*X 

2. 2. 6, 6 -'^>i5^^^;Utf^>J 

>-4-<;u) T^y) - s~hUT>?>-2~<;u] 

-1, lO-i^T^y-4. 7 - v?7-tf5^:^7>, 
( 1 2 , 2. 6, 

'\4^'>;U;f 4^5^- 2 , 2. 6. 6 -■t' h ^ jjC^JUf^U 50 
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2, 2. 6. 6 -7^ h 4 - t: 

U5>->. jf^'J { [ 6 = y - s - h u T 

>?>-2, 4-v?-f;i/] 12- (.\-i/^u^^-y}\^it 

2, 6. 6 --r h ^y ^;utr^'j 4 - 

;i) < ^ y -^4^1^-;^5^U>- [4- (l-'>^j7D/\ 
^ v;U3j-4^S^- 2 . 2; 6, 6 S ^ ;<^;i/bf ^ 'j V 
>-4--f;U) -f^y] } » */S:«2, 4. 
[N- ( 1 - 0^^i^;U:t4^i/- 2 , 2, 6, 6- 

7^ K^>^^;i/h:^u >^>- 4 jp) -n-y^;uT^ 

y 3 - s - h U Tv'^T^'^), 

[0 0 3 8] i^tcmSJ^fcOJi, f^^i^ (a) *t|Wi^SH4 

:ti-y ^ y-v^o . ^vr^^iz^^ (b) T^^ig^^-^^o 

#fcP?lcg!llife<0«, fig^^ (a) 

i^x^m:^y^ru-h:^^umit^^^^m\z^ts. * 

^Iff *blit>OH, (a) ;&t3j?U:tU':7w' >:7w';u 

a; iglli, mmU^^^^\t. #^J^t^x;^:/n^v >'3:x 

, *;tJix5^ix>tfX ( v^nt- y J^3i^;^:^>i; 

^n;rc^^#rT^^. :^^m\z^r)^^it^tit:im^m 

fc*5i^T. (a) t*3tfe^ig;5:^^M14:=*-U':7>r^ > 
(TPO) -e&oTt)J:iio 

[0 0 3 9] :*:%BJH> 2 75: U 4 ^ ft CD 2 , 4 - f;^ 
C ( 1 - t H D;^;Ut: JP:^-4^S/- 2 , 2, 6, 6-7^^ 

D D - s - h U T>?>^ 1 ^fiCDN. N' - If 7s (3- 

y^yyDfcf;u) x^ u-^e^T ^ ><hs^£:$i±^ c i:^^ 

^;5:'5,N, N',N'''-hUX{2, 4 - b'X 
[ (1 - t K D:^;Utf;i/:t-4^'>- 2 , 2, 6. 6-5^h 

^^^;i^hf^ u >^>- 4 --r;i^) 7;i/^;uy5y] -s 

- N U T>^>- 6 -<>)U} -3, 3' -JL^Uyi^-X ^ 

y >?yp tf;i.r 5 > : N. n * . n' ' - h u 7. {.2 , 

4-t:x [ ( 1 - t K D:^;Hf ;U:t^>-- 2 . 2. 6, 

y] - s - h u T>^>- 6 -3, 3' -x^u 
^ y i^ya t:;uTa >y3.^z^\z±^^iz^m^tirz 
^i, II, nAi3j;y:iii -e^$n^$g«sisi^flc©^. 

^^^mm-r^^jmiz^m-r^. ^^i^<\:^. 2, 575: 
i/^b3^a(D^s-hUT>^><&i ^ao^T^ >tR 

CD^r5>(C^LT3Sfi(0^s - hUTi^>-r*S. 
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[0 0 4 0] &.T(om\tmm'r^m^<Dftisbi^n'Vi^ 

n^%<DT\tf3.^^. ^I, II. IIA^J:UCiii T^^n 

^^mmtmmt:&.T\z^t. 

mJi^M±SLL.^^^>^>^h^^ (3. 

h) , (^^K^-Y;!/;^/ :y 1 0 1 0 (IRGANOX 10 
10) : ^n;;^'^^"^ — * JUX^t (Ciba Speci 

alty Chemicals Corp.) M) ; ^ ^ ^ )l 3 . 5 - 

(lf&^^-r;U:3tf / 1 0 7 6 (IRGANOX 1 076) : 
^A'X'^'V^ JU^^ — -Jr 5 :^7;UXa (Ciba Specially C 

hemicals Corp.) M) ; 1, 3, 5 - S U ^ 5^ - 2 , 
4, 6-hU7.(3. 5->?--^Hy^;U-4-b f^a 

3 3 0 (IRGANOX 1 330) : ^ A* >^ 5^ -< — ^ ^ :^t7 

(Ciba Specialty Chemicals Corp.) M) ; 1 , 
2-\i7. (3. 5 - 4 - t F D^'> t 

KD>->:^qE-f ;u) tH5v>, {^mmm-C Ji^:^ / y 

MD 1 0 2 4 (IRGANOX MD 1024 ) : ^AX^ 
zy ^ )Uy^ ^ ^ tJ )\^ (Ciba Specialty Chemicals 

Corp.) M) ; ;^;Uv»::7A [ifx (^yx^;u-3. 5 

— M , (^^^^-r;i/;^/y 1 4 2 5 (irganox 

1 425) : 5^/N*X'^v-^;U5=-^— ^^;^;WX^t (Ciba Spe 
cial ty Chemicals Corp, ) iS) : 1 , 3 . 5 - h U X 

(3. 5 -z^-mE.y^'^ju- 4-tKu4^>'^>v?;u) 
-f y v'Tx u - h. (3gf^^^-r>)U;^y ^x 3 i i 4 

(IRGANOX 3114) : X ^ ^ ;U ^ >f — ^ ^ :^ ;U X1± 
(Ciba Specialty Chemicals Corp.) M) ; 1, 3, 5 

- hUX (3-t KD=^^>'-4-m = :/5^;l.- 2. 6- 

y 7.1 790 (CYANOX 1790) : i^y^y^ (Cytec ) 
SJ) . 

[0 0 4 1 1 ^JXt^^ : KiJX (2. 4-v-^ = :/ 

^;i':7x-;i.) 4^x:7^>yh, (^^^^-r ;U:^3^x i 

6 8 (IRGAFOS 168 ) : X ^ S> ;U5=' ^ — ^ 5 :^ ;l/ 
Xtt (Ciba Specialty Chemicals Corp.) $i) ; t'X 

(2. 4 ->?-^h:/^;I/- 6 ~^^;i/7x;i;i/) 
;p2^x:7^ yN. (S^K^-f ;i/:tf7j^x 3 8 (irgafos 

38) : 5^A'X'^v-y;U5^h' -^^;^;UX1± (Ciba Speci 
alty Chemicals Corp.) SS) ; 2, 2* . 2* ' -Xh 
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UD [ h U X5^;U- h U X (3. 3*. 5. 5'-7^h 
^-^HX^JU-l. 1* -f7xx;i.-2. 2* ->? 

2}>X7^^yh] , (S®S5gl-f JU:^f7!^X 1 2 (IR 
GAFOS 12) : ^AX'^->^;i/7"w -'5r5:^;UXtt (Ciba 
Specialty Chemicals Corp.) §3) : ^N^^X (2, 
4 - y^;i/:7 xx;u) -4. 4* ~tf:7xxi/>>? 
3^X3^:^< h. (Si^^^< 4^X P - E P Q (IRGA 
FOS P-EPQ ) : '^/^T.^zy^ )Uy^^ -^^tJ (Ci 
ba Specialty Chemicals Corp.) m) ; hUX (/x;U 
10 :7xXJU) 4^X:7^ *y (If^^^iTN P ? : i^x^ 

)lJiU'!7 y (General Electric) m) ; t'X 

(2, 4 -s^-^ = y^;u:7 3:x;i/) '^>^xux 
;u v3j^x ^ >f 'V K. (^^^^'i^;!/ h y iJ7x (ultr 

ANOX 626) : i^jL^^^Jl'X.l^^ h^J y^ (General Elec 
trie) m) : 2. 2' -X^'j^>ex (2, 4-v- 

11 = ^5^ ;u:7xx;u) :7;i/:fn/j^x:7>f h, (a&® 

mx.^ y y ^ 7 3 9 8 (ETHANOX 398) : X^jl/ft (Ethy 
I Corp.)^) 2 - y^JU- 2 -x^;U:/n/1>- 1 . 3 

-v<;u-2, 4, 6 - h u -mHy5";u>'xx;u>i^x 

20 :7^«yh, {MiMtmi^'yjlh'y y y ^:^6 4 1 (ULTRAN 
0X641) : >?x:^^;i/XU^^ h U iJ7 (General Electr 
ic) m) . 

[00423 ^>Vy^y>-2-^>: 5. l-z^- 
m^Zf^Jl- 3 - (3. 4 - >?;<5^;i/:7xx;i/) -2H. 
-^>Vy ^ > - 2 -:t>. (^^^^HP -136: 
5^;\*X^5>i';U5^^ — ^a;^;UX^t (Ciba SpecialtyCh 
emicals Corp.) M) • 

b KP4^'>JUr a > : N. N-S? (TK^Yt^JlS) TS> 

30 4^>';i/T^>. (lE^^MF S - 0 4 2 : ^;n*X^'>^ 
^U-T^^f — -Jr 5 :tF JUXa (Ciba Special tyChemicals Cor 
p.) m . 

iLi^mm^Y^> : b'X (2, 2, 6, 6-5^h^;<^ 
;!/ tf^U >^>- 4 -<;U) -fe/N'^-h, (lE^^^5">r' 
5?tr> 7 7 0 (TINUVIN 770 ) : 5"/tX >r - 
'ir5:^;i/Xtt (Ciba Specialty Chemicals Corp.) 
m) ; 1- ( 2 - h K D^^v-x^Jl.) -2, 2. 6. 6 
-'7^h^;<^;U-4-hHD^->tr^U i^>i3i:t5Xi57 

>'>K<os«r^±^i!^, i^mmmy'^ x tf>6 2 2 

40 (TINUVIN 622 ) : ^ /"^ X ^ JU'y^ >( - tr ^ 

(Ciba Specialty Chemicals Corp.) M) ; N. N' , 
* , N* ' * -5"h^4^X [4, 6-bX (X^;i^ 
-1, 2, 2. 6, 6 -'^>5^;<^;Hf '^U S^>- 4 - 

-rji')r^y-s-h'jT>?>-2--f>ii/]-i. 10 
-'>'r5y-4, 7 - >?T-tf5^;^ >. (^mw^^^-Ty 

y — XII9 (CHIMASSORB 119) : 5" A X ;l/ 5^ 
— ^^*;UX^h (Ciba Specialty Chemicals Corp.) 
m) ; 4. 4' -^4^-9-;<^U>bX (T5y-2. 
2, 6. 6 -5^ h ^;*^;Utf^g >?>) :fe«i:0^2. 4- 
50 S^^^DD - 6 -^H:^^^;UTa y-s-h'JTv>© 
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(^Wtmm^-^y'j-y^^ 4 4 (chimas 

SORB 944) : Z v -^^ - ^ ^ :^ JUXtt (Ciba 

Specialty Chemicals Corp.) M) ; 4, 4' -^^it 
^5"U>tfX (75^-2, 2, 6. 6-7^K^>c^;p 
fcf'<U v>) i3J:)y^2 . 4 - 5/^5^ D D - 6 -^>)l/7}> u y 

- s - N 0 7i^><Dmm^^^!^, i^mmmiyyj- 

^3 3 4 6 (CYASORB 3346) li^y'y^ (Cytec)M) ; 
2. 2. 6, 6 -7'h^:^9^)\^\f^^J zy> - 4 - ^ 
^ ^v'ti / :S-—V . (S^S^ vTV-y 3 8 5 3 (CY 
ASORB 3853) '.iy'ry^ (Cytec)iS!) ; Z-Y^'ri^)^- 10 
1- ( 1 2 , 2, 6, 6 -"7^ h ^;<5";Ufc: 

'^U 4 --r ;U) fcfnU>?>-2. 5 

(S^^^i^r y-y 3 5 8 1 (CYASORB 3581 ) : 

(Cytec)^) ; 1, 3, {N->^n^ 
4^5>;U-N- C2- (2. 2, 6, 6 - 5^ K ^ ^ t! 

'<^>?>- 3 -:^>- 4 --f ji/) x^;i/] rs/) -s 

-KUrS^V. (lE^^^^^y K ^-Y h 3 1 5 0 (GOOD 
RITE 3150 ) : B. F. >;/ K U ^ (B. F. Goodr i ch) 
m) ;3i^U [;<5^;i/-3- (2, 2, 6. 6-7"h5j?t 
^;Ufcf'>^'j 4 --f ju^i-^^i/) yntrju] s^n^^-y- 20 

>. (SE^^^'^;\*v;i/2 9 9 (UVASIL 299) :X-^ 
A (Enichem ) §8) ; 2, 4--J^UU-^- (2. 
2, 6. 6 -5^h^;*^;Hf'^U 4--f ;i/) 

'^)V7^J - s -V^)7i>>^^XS2, 2* -X^U-V 

- { [ 2 , 4 - ( 2 , 2, 6. 6-7^h^^5^;Hf 
^U>?>-4-^Jl/) y - s - H 'J T>^>- 
6-'f;U]T5yhU;<^U>T5y}, (HAS 

8) . 

[0 0 4 3 ] NOR]£^|Si#i^T^ > : If X ( 1 - 
^;i/:r^i/-2. 2. 6. 6 -5=- h ^;^5^;Ufcr'^U >^> 30 
-4--()V) -fe/N'^r-K, (l&gi^^5=:^^ tf > 1 2 3 
(TINUVIN 123 ) : 5^yN'X^f>-\';i/^H' ^ ;^;i/Xa 
(Ciba Specialty Chemicals Corp.) M) ; h'X (1- 
:t^^;i/:t4^>-- 2 , 2. 6. Q - h ^ ^ )l \± 

>?>-4-<;u) ri^'^-h ; b';^ { \ - i^^u^^i^ 

)V^^i^-2. 2. 6. 6 -7=- h ^y ^;Utf '^U i^V- 
4 --rJl/) - h ; h'X ( 1 - S/^^ D^:^>-;l/^4^ 

V--2. 2, 6. 6 -7^ h^>5";Ufcr^U 4 --r 

;U) -feA-^— I- : 1 - ^ U^:S^ - 2, 2 , 

6, 6 -7=- h ^pt^;utf '^U v?>- 4 ;l/ z^^^^T 40 
;^ /X- No 

MMfflj_H'JX (3-yn:e-2, 2-h'X (yn^x 

^U}^)V) zJ^X:7x-h. (S&S^PB3 7 
0 ; FMCtt (FMC Corp. ) ®) ; ^ ti u =^zy y jl^l 
(DBDPO) :X^l/>t:X- {J-h^ 
yu=^y ^ ^ \^) , (S^K^It-f i^^y^BT- 
9 3 (SAYTEX BT-93) ) : X^U>lfX- {-J^U=^- 

y ;^4^;^:^>>?;^;^3i^^>'■< ^ H) , (if®Si^-tJ--f 5" 

iyi7;^BN-4 5 1 (SAYTEX BN-45i ) ) . 
[0 0 4 41 U V@iR^J : 2 - ( 2 - fc K n =^ - 3 , 50 
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5 - a - ^7 5 >ll/:7 xx;i/) - 2H-^yW)T-J 

— (S^^St^^ ^ t'> 2 3 4 (TiNUVlN 234 ) : 
"^AX^i^"^ )V'r^ —^B,ti)VX^ (Ciba Specialty C 
bemicals Corp.) SS) ; 2- ( 2 - t F o ^ - 5 - 

jlZDV) - 2H-^>Vh^JTV-)l, (g^S 
^5^>f:5^f> P (TINUVIN P ) : )\^y^>f 

— y5:^;i/Xtt (Ciba Specialty Chemicals Corp.) 
M) ;5-^DD-2-(2-t:KD=^^>'-3, 5-v 
mny^^JU^xXjl.) - 2 H-^>V' h U T^-JU, 

(If^^^T^^ ^ f> 3 2 7 (TINUVIN 32 7 ) : 
^v-^ JU-r-i — -Jr ^ ;*7;UX^t (Ciba Specially Chemica 
Is Corp.) $Si) ; 2- ( 2 - t K D - 3 , 5 - z^m 
;L':7xx;i/) - 2 H -'^>^/ h u Ty-;i/. (l^ 

^^^7=-^^ ^ h*> 3 2 8 (TINUVIN 328 ) : ^/"^X^iy 
^ —tr ^tl )VX^ (Ciba Specialty Chemicals C 
orp.) SSI) : 2- (2 -k Fn4^>-- 3 - a-:i7^;U- 
5 -||H:t^5^;i/:7xn;U) - 2 H-^>^/ h g TV/- 
(1&©^^^>< >^ t*> 9 2 8 (TINUVIN 928 ) :^ 
A'X'^ vi';U7=--< -^S:^;l'Xtt (Ciba Specialty Che 
micals Corp.) Si) : 2. 4 - i^-||Hy5^;U:7 xx;i/ 

- 3, 5 ->?-^=>^5^;i/- 4-t Hn=^f>-^>yx- 

(l&^^^5"-< f> 1 2 0 (TINUVIN 120 ) : 5^ 
A*X'^->-^-;i^5^^ — -5r^:d;i^X1d: (Ciba Special ty Che 
micals Corp.) ^) : 2 - t H D 4^ - 4 - n - :f ^ ^ 
v^>^/:7x/ >, (l&^^^^^v^;/ y-y 8 1 

(CHIMASSORB 81 ) i ^ /^T^^i^ ^ — ^ ^ ti )V X 

^ (Ciba Specialty Chenicals Corp.) SS) : 2, 4- 
(2, 4 -5^;?C^;W7xXJU) -6- (2-bFn 

>, (l&^K^Sxr 1 1 6 4 (CYASORB 1164) : 

zy^y^ (Cytec)®l) . 
[ 0 0 4 5] 

^mm 1 : 

2-^DU-4, [N- ( 1 - D'S^^i^JU 

:t^^>-2, 2, 6, 6 -7^ h ^^^^Jl/b-^U >^>- 4 

y^JL'T^/] - s-h'JT>^> 
57. 7g(0. 448mol)(Z>70 
\^U^)V:t^zy\ii^mWL. 2 5 0 m 1 cOv^ n^ + -9-> 
:^^XS1 0 0ml 0^fa:^jfe7K(^?g^i|^^^L< 

•7^/;^ v'>A±Tl2;<ir^. <^^i^^ Vitiate J; 0^ 
^fS. t(DmWL. 30. Og (0. 056mol) <0 

2 - ^ an - 4 , 6-t:X [N- (2. 2, 6. 6-5^ 

K^^^jPt:^'jy>-4--r;i/) y5^;i^T^y] -s 

- h U T>?>43cfc^ 1 . 0 g OH^ib^ U yx>S:SS£E 
hfVfCAn, -eUT 1 3 0 1 4 0 "CTlJD^-r^. 
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bif^y ^ -iz^r)mm:V. so. 3g (ik^74%) 
[ 0 0 4 6 ] mmm2 : 

2-^DD-4, 6-t*7. [N- ( 1 -;ti7^Jl.:^-:^ 
-2, 2. 6. 6-xh5>^;i'e'<U5^>-4--f 

57. 7g(0. 448mol)CD70 %ll=y^;i/t 

5 Om 1 (DiaSl^iS*<^fg'&i^*SltL< JSJ^b. -eUT 

Mt^^ 30. Og (0. 056mol) <D 2 - a U ~ 
4. [N- (2, 2. 6. 6 -5=- h 

Dcomnz/^^Ub KD^;i/:t=^^5^ K/:^i5'^>t§^§ 3 
;^7y;Kc:^3tt^W5t^ h ^ :7.f - (40 : i, 

'f^>ymm:3^=^)V) 32. 7 g (iix^ 

7 4%) ©il^vDu/:/t^o^Jl(^^M^^'5o iicoffli 
[ 0 0 4 7 ] ^mm^ : 

2, 4-t:;^ [ ( 1 - '>iJ7 D^=^i/;|/::r^ V- 2 , 2, 

6. 6 -T^^p^^ji/fcf'^u 4 --f ;u) :/^ji/r5 

6. 4g (37mmol) ON, N' - t*;^ (3-Ta 
y:^nfcr;i/) x^UVi^TSV, 107. 6g (147 

mmol, 4^m) (D^mmixmm^tiftz. 4-fc- 

7. t ( 1 - U^^^v;U?!-4^ V- 2 , 2. 6, 6-5=- 

11;^ 4 a 
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it^ftibizTia^mm-r^. ^'comi^^^^\zu^^xn^ 

XVt^L. ^VX^mL. 1 0 2 gO^^^i^^^-S, 

: l^m(07-h^7^>{ZMVX 4mm(DUi6 
□ D- s - h 'J r v>;!>^{§effl$nrc75^ ^i^XSnxDh 

ccoM'^^^i^i^^^^ifs w\zmm\^:/t2'z>(D$mmm 

[0 0 4 8] ^^^4 : 

2, 4-tfX [ ( 1 - i^^ n^=*^->;i.:i-:^->- 2 . 2, 

6. 6 -5"^^^;i/fcr^u v?>- 4 --r;u) zt^jitb. 

y] - 6- i^nn-s-hUTi^><i:N. -t'X 
( 3 - T 5 y tf;i/) x5^u>>^T^ XD^j^;; 
^«fiM3©^ilf^^MIOjg-r7!i^ ^Bl^i: bT3 2, 

4-t:7. [ ( 1 - U'\:^'>>lU;t^ V- 2 , 2, 6, 

6 -5" K ^^5^;ut!^u >^>- 4 --r JU) f^)ur^ 
y] - 6 - 17 p p - s - h u r v>^^ffi -ebTS 
20 jt-^ 1 2 ox:x9mmft^\ffxrfo. sfe. cK^^^i^tt 

d «t3&^nm r ^«ftCJ: O^^n^o D S C ct 0 S>J^ $ 

n/tccD^fifei^oT g « 1 04;a:»/iLii8ic-efes. 

[ 0 0 4 9] lli£^4 a : 

3, 3* -x^u>':^-r a y v:/nif;i/r 5 ># 

^{c^^Lfc4'::?<DS^S s - h T :=L)im^m'r ^ 
30 ii^^^itr ^ >5feiBi^ y-y 9 0 5 

(CHIMASSORB 905) : ^A* (Ciba) M) *Hi?{t:^U:^ 
U. S. 5 2 0 4 4 7 3 <Z)|IM^J 6 2 CO^b-^^^^^i^T 

c:(Dib^i^«*5-e^ < , ^^(^m^ii2|Bf-c^-5iE^ 

y — :/9 0 5 (CHIMASSORB 905) fC^tJfTT- 

40 ^oZtf)^. nm r :tecfcr/G P C^i-^fC J: D^^nfeo 
^iS^4 <7)5^%^(D " S US^S" {b-^^^*. dilTti 
Mmm4 a thX^^-^ntcV. S. 5 2 0 4 4 7 3(;) 

2 <Dc:o?a^3i5ft$iia>^b^i|^tES'j-rs^a6ic. 
^n^n(Dit^m<oT e^Dsc^z^om^L. ^vx 

CD {b^^ (ZD S C*5J:tXTG A^^W^fr-^. 
[ 0 0 5 0 ] 

T g (t:) 

8 8 b 9 3 
104;^j:tibll8 
D S C^#r' * 
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a 



mmm4 



46 



14 1 17 3 

2 2 0 2 9 2 

2 2 8 2 2 8 

2 6 9 2 9 9 



14 



1 0 % 

2 6 0 

2 8 5 



5 0 % 
3 2 1 

3 8 5 



1 0 0 in i y^.Oj^m. A i /t > 



2 % 
17 1 

2 5 4 

1 ) D s c^M ( 3 5 0 r.^T 1 ox:x^. 

'^1 0 m g ) 

D s c -^McoMfllo : x>i$^;uhf-±i a%^T, ms± 2 r^T. 

2) TG A^st (5 0 or ^-e 1 ox:y^s i o om i y^(o^m. A 1 /t>. 

^1 0 m g ) 

TGA-M^©mmO rjaa^iSr^T, Sgttlfe^fit CD ± 0 . 5%*T. 



dtl^ O-x — ^$^75^ U. S. 5 2 0 4 4 7 3 CO jlJg^J 

;S:Vi<hiia c: <fc. ;fectt;t^lig«^j4(D2^^§g(D^I:'&^fm 20 
mme 2 ot^e^^^c/xb^^iJ; o $ €>{w^jc^^t*s 

[0 0 5 1 ] mmms : 

2, [ ( 1 - v'^ D'\=^'>;i/:t^>'- 2 . 2, 

( 3 -TS y tf;i/) X^U>>?T 5 XOS^S 
ll*S««J4<75^f^^«iOjg-r:f&^ ^^tLT2. 5 ^SO 

2, 4-\f7. [ ( 1 - 5>^^ D^:^>^;i.^^:^ix- 2 . 2. 

6, 6 -5=- h ^^^jutr^u 4 --r;u) 30 

2. 5;5:Vib3'::>coh 'J T >?zi;i/S7!>^ T 5 >#5fe 
JCj^^-r'5C:<i:;6^nm r^j-WtCcfcO^^n^o D S CIC 
<fc Oa^^^n/tCtD^^i^COT g« 1 0 9?&:Vib 1 16 

C 0 0 5 2 ] ^M^J6 : 

2, 4-h*;^ [ ( 1 - o^4^'>;i.:t=l^ V- 2 , 2, 

6, 6 -7^^>^;i/tr'<u s^>~ 4 --r;i/) :/^;i/T5 

y] - 6-tJ7DU-s-KUT>?>i:N. N* -fX 40 

*2fS««i4CD^f^^^OiI-r75^ 0iIi1>i:bT2. O^S(D 
2, 4-f;^ [ ( 1 - '>tJ7 D^:^^'>;U^:^'>- 2 , 2, 
6, 6-7^K^;<^;i/tr^»J>?>-4--f;i.) >^^;UT 
^y] - 6 - ^ n D - s - h U Ti^>^ffiffi -^LT 

1 2 0 'CT 5 ^raiT^^ttrff ^. co^fig^ji, ^ 

S C n m r ^i-^fCct D DSCfCctO^g^ 
$n;/^ CcZD^fiS^I^OT g«10l;a:t.^Ull4t:-t?^ 50 



CO 0 5 3 ] ^ 
2, 4 - fx [ ( 1 - □^=^>';U:t^>'- 2 . 2, 

6. 6 -5^^pc^;i/fcr^u 5^>- 4 y^;uT5 

y] - 6-ii7DU-s-h'JTf/>^N, N' -hiX 

( 3 - r ^ y tf;u) x^u>i?T a >cos*£:^fiS:^^ 
l^ifi«fli4Tf§6nfe^sKi^<^?g'&iB!jo— h;ux>»c 

J }^^yi7X (Phenomenex) (1 0^^D>) (Dfi^h. 

^ ^ ^ ^ «^ t - r s 53- ^ s ^j- * # "T -5 K * ¥ Si r 
CO 0 5 4] umm^ : 

M«!^?S:2. 4-trx [ {1 ~i^i;u^^i^)V't^>^- 
2, 2, 6, 6 -^^^5^;i/fcf^'j 4 :/ 

^;Ur^y] - 6 - d D - s - h U Ti^> tN, N' 

-ifx (3 -T^ y :/D tr;i/) x^u> vt ^ XDSiS 

^ n D^>if >«t>3§l^JSC0 1 -;^-^>'- 2 , 2, 6. 6 
fx (4-:t=^^y-2, 2, 6, 6-xh^:^^JI/ 
2, 6. 6 -7^ h 7^5^;U tr^U >^>- 4 -:t>*^-5 



TK^^bf a (5 0 p s i , 2 5*0 o mm^m'A\z^r) 
^^L, ^L.Tii^iS^3^^@^bT4 -:y5^;i.T^ y- 
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1 - i^^ >;l.^=*^->- 2 . 2. 6. 

[ 0 0 5 5 ] SMJl 

m^^^hX 2 . 4-t*X [ ( 1 - v'iJ^ □^4^>^;U:t + 
v-2, 2, 6, 6 -7^ h ^p^^Jl^tf^'J v>- 4 --r 

;u) - 6 - ^ u n - s - h u t>?>^^§ 

T fi^ $ n ;t P^l ^ * ^ -r ^ J© ^ <z> J: p 351 fb ^ <D ^ 

N. N* -bf:;^ (z - 7 ^ y :fay^)V) jl^u>z^7^ 

[0 0 5 6] mmm9 : 

2. 4-tf:;^ [ il 2 . 2, 6. 6 

N, N* (3 - r ^ y :/D tr;u) x^U'>vr^ 

>. mmm2\z:}5i^xmm-^nrc^^ ^ >^(Dmmxh 

^3mm<D2, 4-b*X [ ( 1 -;*-i7^;U:t=^^>-- 2 . 
2, 6, 6 -7^ h 5;jC^;i/tf^U 5^>- 4 --f ;U) 
^Wr^y] - 6 - ^ D □ - s - h U Ti^>, :feJ:tX20 

^t? 1 2 0 r^jDa^TSo ^(Dj^^^m-^m^^mv. w 
[ 0 0 5 7 ] mmm 1 0 : 

2. 4-tf:^ [(l-^h:*^i^-2, 2, 6. 6-^^. 

x[(i-pch4^>-2, 2, 6, 6 -5=- K^^^;ut: 

-1, 3, 5 - h U 7>?>. *3^tX2 0 %7K^<fc:^ h U 

A7i<imm(Df^'^m^. k^b^^^t-t^^x i 2 ox:x 
izrj,:^^x7i^xmf^iy. mii^^m^m^Lx^^m<of^ 

C 0 0 5 8 ] I 1 : ti )Vz^O A7.y^r h 0 . 

0 5Ss%^cfct;^N, N-ix (7K^<i:4^j!i) r^xom 

SJK^bfcJ: OSJit^n/sib Fn=^'>;UT5 >o. 0 5S 
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K^'fyU>HL, ^(0^ 2 3 4^: ( 4 5 0* F) 

-^^^zm'^tstiftmm^. t;u;^ (Hiiis ) ^si^ 
^y'jummwmm^mmLx. 2 4 ex: (475* f) 

T^ii{cii55i^f5s-r'5. mm^f3.e 1 5/4 ixx-;u^^ 

1 : 3. 2 <7)it^fC*5lriTjl#-r*. D-V>-'\A:7 
JU^^i^-J^*-*^ (Lawson-Hemph i 1 ! Analysis Knitter) 

^ . n * 8 9 t: b p t . 3 4 0 n m >C 4d V 4 T 0 . 5 5 
kW/cm' -e, 7s':fU-D-^ ^ )U<r>i^\,^S AE J I 
8 8 5 P*9gi5gSi!l^{t (SAE J 1 885 Interior Automotive 
conditon) ^{^ffiL;tTK^X (Atlas ) m^±y>- 

Ufik\z:t^\f^mm\tm^^^7suy\^x *'^\'Dmtt^ti 

Ac" t^(D^<Dv y ^ x<Dmm^^m^mm-r^:i ^\z 

ftt^i^u^a. ^r)^M^t;i.^^m^x;^^. ^mm(Dit 
mmWi^z^mi^rcf)^. mmm4(D:^^B^(Dit^(^<DM^ 

il^^O. 2 5aS%^feHlliS^J3<D^fc:^^^0. 2 5 

ms96^tpy ^>^;^H7 0 o^PBi(o®s^(c5Stmbfe. 
y 0 0 oB^ relate iKfgLycTi^ ^ss^^y 4 cD<b 

^il^S: 0 . 7 5Sa%^tf y -^^T^Ji 1 0 0 O^relMil 

i^xi>^miyf3if)^':>rz. 

CO 0 5 9] ^mm 1 2 : i iiifi^ 1 1 Ti!!ig$nfcj;'9 
-ecDftbcDyn If u>oy i^;^^ 1 2 orT^;!/ — 

30 M (Blue M) ^^fJM® ^ i3 (.^ T SH^-T S • 

01J1 1 (c:*5i.iTmrJc^^$n3^:^3ptc<i:t)Sg;£-rs. C 

to 0 6 01 mm'mi 3 : :7>f JI/A^^^ScPtKUX^U 
>^|5«J 1 0mg%<OU^^J!jD^J<h H^-f ':/U'> KU, 
C^)^2 0 0 nCT^JIt^g^bT ^l/u/ 

"-^X^-n*:;^" *3j5UX5^U'>«J!i<i: H^-f :/U> 

flgS:, D O L C 1 :7 ;l/A ^-r >JC*3^iT 2 0 0 'CTy' 

o-UTi 5 oa^D >CD filter So >:7 1/- h :7 
-<;i^A^ASTM G26fCl^oT, 6 3 IC b p t , 3 
4 0 n mtC^l^T 0 . 3 5 W/m' "C, XT'U — It-T^ 

;k^)7^i.^t K (Atlas ) mi^±y y-T — ^ r>x 
if — :t — ^ — — ^c^^/iT^S■r'5>o :7 ^ ji/Ati-f 

hu>l 1 2 (Instron 112 ) ^\m^9km^^m VXM 

^{zi^if^i^'::Snf}^(0^it^zMl.xmm^\zU^^ti 

50 ^cLizjzo. c<DU^\z:hn^^m^m^-r^. c<d 
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[0 0 6 1 ] mmm i a : m n. 3^X7^ h, :7xy 
^ >f)^^. 400' F (2oot:) ^-m^ts.7imy.^ 

Ujl— (24 : 1 L/D) $:^-r^;^ — ^ 'J T/MP 
M 1" (snperior/MPM 1" ) -Ift;:^ ^ 'J a. -If tti^JC 

fien;tgB'&^U^:/ h^|J?J3 7 5* F ( 1 9 OX:) 
-Cd^-r 3 OMlttti^SltR (BOY 30M Injection Molding 
Machine ) fCi5liT60^;l/ (0. 006-f>^) m<D 20 

2" x2" <7)7^^-/^{c:?^fi^-r^o zf2:.fjkmmf)^^<Dm 

-csf£;b^3 4? ij v-^>5:f^. x5^Ux>y ;i/2j<;i/;^;> 
<Z)ct ^Jfe 3 'c>«e)0^k'&i^*^tfi ^«-^*3^i:Vi:/n h^^' 
^feTPOiB^4^€:, N. N - \^ a ^ iy )\, 

[ 0 0 6 2 ] mm^^!^\z:^\rf^±x(Dmmm:f^^zsm 
'D^rz\t^n&.±(D. ^^ZTK-r^^^^tx. 

0. 075:l.ib2. 0%o||3^ 

0. o;^iiL/50. OJSOiS';!.^ 

0 . ofj.ii'^i^ 0 , 5 %(Dn^y.y ^ y h 

0, o;&i^bi. 2 5 %©:7x y — ;n^ffit{bB&ih^J 

A E A E 
0_ 1868 
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0. o;^i^LO. 1 K D=^'>;UT^ > 
0. OJiiiLO. 5 %<D:^;w>":7 ix- h 

0. OTil^L/l. 25%COUV«JR^ 
0. 0>&:l.ibl. 2 5 X(D55:^I^S14T5 >^5£Sd 

t(D^^^nm^^z^^m<Du^^z. ^ >':r)i}^^^^ 

-T H ^< y U> H-r-S. (the Societ 

y of AutoDotive Engineers ) (SAE J 19 6 

0) um:^m\zvt^x. umzf^yi7^^myu-A\z 

§k^. 7 OX:y^ y ^ 340nmtC;feliT 

0. 5 5w/m' . u^zs^zmii^^uyeymmo:>^^ ^ 

Th^:^ (Atlas )SSICi65^-fey>-T-i7 »:7x 
if-x^-;<-^S^-^C^3l^T^S'r^o ASTM D2 2 
4 4 - 7 9 tct^£^T, Ktc H :^ 

^ — v'X^A (Applied Color Systems ) X^^huy 

^ h :^-^'-\zi5\^>xm^^mrf^^zit\z^Kime 2 

— ^^t'rJi^^E. L, a^^ZSh<Dm^^tS. ASTM 

D52ZiZ^':>X. B YK-:^- (GARDNER) 
WL^yytR/^—^" (Haze/Gloss Meter) {c:*5liT6 0 

[0 0 6 3 ] u v^s^s^ 

vvmm^^zmm-^nftU9kmun\:ii. ^>^/h^)7V 

^tc<i:o^^$nfci:^. yt6^m\zM-r^$^'^\z^\^^^ 
triSr^-r . ^^-^tiftunit^^z. ^^^^m<o^^mm 

^tTjf^.U -^-y l/> ^JA.t^E P DMy l/> KH, 

^TcD^^(c:;fei^T, ±\zm.mhrz^o ^z. uv 

[ 0 0 6 4 ] 

^r^ mm mm 

Q_ 1868 0_ 1868 



HALS A (0. 2 %) + 

HALS B (0.2 %) 0. 0 7. 9 74. 5 21. 4 100 28.7 
HALS C (0. 2 X) + 

^1S««I4 (DHALS(0.2 J5) 0. 0 4. 6 79. 4 72. 2 100 90.9 

1) 60* tC^fel^To 

2) HALS AUtfX (2, 2. 6. 6 - 5^ h ^ fcT ^ U v > - 4 - 
) -feA*>>-- h€r^-r. 

HALS BH4. 4* - ^^tJ" 5^ U > - tf X (757-2, 2, 6. 6-5^ 

h^;<5^;Utr^'J i5j;0:2, 4 - D D - 6 - ^Hrt 5^ 5^;l^T 5 / - s 

HALS C«fcf:^ ( 1 -:t^^;U^4^'>- 2 , 2. 6. 6 - 5^ h ^ bf-^ 
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SI 

Uv>-4-<;i/) -fe/N-^- H ^^To 
[ 0 0 6 5 J S*$iB^i^«0. 2 ^%(r>\i^ :^>VVv 
K 1 7 7 (Pigment Red 177 ) . 0 . 0 ^%<r>^:^^y 

;fecttKO. 25602- (2-tKn^v-3, 5->?- 
IIHT^;u:7x-;i/) - 2 H-^>y h u r vz-^p^r-^ 

tTo 6 0 a ;i/JP 2 X 2 " (D^^^m-^nti^'y 

^y^-e^'S. -e<^)UV^»^lSAE J 1 9 6 0 BJjai 10 

[0 0 6 6] ^SSgrii 5 a : 7 ^ JU A ffl ^jW/l'x U U 

^2 0 ox:'vmmwt\^x^7.9-ny^^\^y htcr 

^ ^-r LT 1 5 0 5 D >(Dnm\z 200 

t;-t?:/D-t-s, #e>n/t:7-<;i^A^ h3^>a«±<z5ia 

5";b>?5^:r;^;i/3j^;^;- lE^^^/W^A (VAPAM ) 
cttJf 1 >y ^^©S^^^-feX^^ h U > (SESMETRIN 

ii^^^-r-s, 4. 4' -^:^^it^^u>- fx (ya 

y-2, 2. 6. 6 -5^ h ^pC5^;Hf ^ij v>) 

2, 4 -5>*^nP- 6 / - s - h U 

T>^>C7)m)eS^^^tJ^ 0. 4mS%^tfMm^2pT^ 

^:7>< ;i/AJi 1 6 0 KL Y sta^^^^tc^g^a-r-So 30 
0. Amm%(o%mmz(D:^mm(Dit'^m^^tiy ^ )v 

(Dmmt. I , lu iiA43<i;r/ni -e^$ti^5^^§« 

[0 0 6 7] mmm 1 5 b : 1 5 afcia^^ns 

LC 1 y ^ }Vl,^-(>^^mVX 2 OO'CTyn-LX 

2 5 ^ ^ D >Ofi^t::-r -So j^^ffl«:fe*5t.^:7^ Jl/ACO 40 

Ii^l'l-r^^l<i:tcj:0i4tg^^^-r^o 4. 4' 
;<5^U'>- b'X (7^ / - 2 . 2, 6, 6-5^K^pC5^ 
;Hf'<U 43J:C;2, 4-i?^np-6 -m = :ti^ 

5 y - s - K u T>?>cr>s«s^^^i^* 1 . 2S 

fi%'^tr^^.^2flti 7 0 K L Y S M^^S^fCfig^^-r 

^. 1. 2mm%<r>mmmz(D:i^%m(oit^m^^ts-7 

^;UAtti 1 OKLYSBiS^fc:=b^fl:b;S:ifi. cne 50 
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52 

[0 0 6 8] mmm i 6 : m.'^y ^ )viK^m^%mm i 
X5"r u- h;fe<i:r;:g?{b^Mfe^tj. mm^um^mt 

0. 0 5;5:(riL 2S»Sg<02f^S«§g<DS:<*^I^SttT^ 

0. 0 5>^l/ib0. 5 Sa%tO:^;U>"> Art^^S^ KCO J: 

p:^^i5X5"T U-- ^foctO^ 0 . OS/^V^bO. 5S 

[ 0 0 6 9] ^M^J 1 7 : 1 1 IBf^ $ tl^t J: p 

n\\\ T^$n^:*:%0^<D5i^Pi#tiT^ >>ft:^#?Jcj!ra 

2, 2-tfx (yn^r^c^ju) zfuMM ;^x:7x- 
h ^ H) ^^ct^x^u-vtfx (v:/d 

1 1 f;:iE®<D5t^^t::^-r^^2p^^^^ UT, ^^^(o 

[0 0 7 0] ^jififiaii 8 : ^ mmmm<r>if^^) :/d tru> 

^Uiyhtcra, Cnt^^I. II, IIA:tecttXlII 

Jl, hUX (3-:/D^-2, 2-t:X C/D^^^ 
;u) T'DbfJU) 7KX7x"-h, 5^;^:/D^v?7xx;i/;t 

l^fii^^-f 5 DM (BOY 50M ) ^®^^^5^;Htm^^«^ 
UT^^^KJlSffcj^fiK-rao ASTM G 2 6 

^//»tscoit-r ^;u43ir/7Kxy i/-^w-r^T h ^x 

(Atlas ) iac i 6 5 / >-T-i57 
;<-3'-tC^liT«»r^. M#Ol4MJC*5(t^^<btC 

[ 0 0 7 1 ] ^mm 1 9 : f iMga i 4 tcistc^nr^.^'S 
.fc-^fc, msimfii^tuy^ > (Tpo) '^^u^yh^itm 
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:ftmmmh^ts. ^(ommm^ts hux (3-:/n^- 

^"f. 10 
[0 0 7 2 ] amM_2,o^:7w';i.Afflaffi4^»J:/Dh!u 
>Sr^g'&b, 3JClEi^$nfeJ:-5«CDOLC 1 

y >r JUZ. "^-f >^^ffl LT2 0 ot:T:7^;i.A'\(h:/n 

-T-S. CKDiB^l^tcH, I , IK IIAiDctaJin T 

mmi s\ztEm^nrzJzv^z^^^^f^i±^^mi^rct 

[0 0 7 3 ] mmm 2 1 : mmm 1 4 tcgB^^nfc^ 
I. II, iiA:fej:^xiii -v^-^ti^^^^mcDiLi^mmi^ 

uy^> (TPO) ^uv h^mm^^mt^zit^z^ 

xumr^. m^com^z. u^mun^^-r^ ^jz^a/^ 30 
\^^< ^f>^<om^m^'t^rztb\z^m,mm, 

<z)^T^o, ti.x^(D'i^mm\zxr)mmmn\z^r)^ 

2^<Dm^\t. ^mi&mm\zmhxo. lui^^vo. 35 

^o\zTPo/mnnm,if^m^um-r^tii^\z. un^ 

feL)ty^!y^«r9 8 96ffl^iSSS:^T'5 ^^^4^ fC 3 
8r:T2 4 0^P«1, ^Wt^. %mm\tASTU D7 

•To 

[0 0 7 4] m^mm 22: :^ 'j:/Dtr^>, ^^)JL^\^ 



) 4^^¥ 1 1 - 8 0 5 6 9 

54 

'^m^^uy ^ > (TPO) ^^ts^^^):tv^y ^ >mm 
Srsci, II, iiAiictrxiii x^^n^:^%m<DtL^m 

)u^WL^<DWm. ^^\i'^^t^^&i^<omi&^m(D^o\z 
m'^(Dm&\zmxr^. :^^m(otii^mm^r ^><t^ 
^^^tsmn\t. vv^'^mm&<Dmmyx!^^\znvx 

mMM.2_s^m^^tift^mmmu^uizit^mii^m<D 
yt:$s^nmmm(ommu^m\zn^^^^^h7r;t^ 

1, II, \\A;td^n\i\ xm^n^:$i^m(Dit^m^^ 
Miz^tsm^a^. mmm2 2\z^^xnm'r^. 

[0 0 7 5] mmm2 4 : :^^zt^>^ >^ hy^)\^^ 
hy^ysiS, 5 ->?-^H:/^JU- 4 - b Hn=*^>^b 

4 - t KD^^i/fc: HUv-V^^- h, 1, 3. 
S - h^J 2, 4. (3. S-v'-^ 

Hy^;i/- 4 - b H n=^^->^>>?;U) ^>if>, i, 2 
-bx (3. 5 - v-^= >^^;i/- 4 - b K n^^s^b K 
U'>>:^^-fj^) bF^>?>, ;^7;i/>":7A [b;^ 
x5^;i/- 3 , 5 - = 4 - b f d=^^ 

f/;!/) 3^X3}^^-h] , 1, 3, (3, 5- 

4 - b K n4^>'^>v;U) <y>-T^ 
U— h;feJ:tXl, 3. 5 - h U X ( 3 - b F D - 4 

-^Hy5^;p-2. 6 ->?>^;u^>i^;i/) -rvv^r^? 

§?S:]^SfcM-rs^^14t)^*ri^ I . II, nA*5j;tKlI 

m2 2 tct^^oTMit-rso 

[ 0 0 7 6 ] MMM2_5_j_h U X ( 2 , 4 - 5/-^ = :/ 

^;U7xx;i/) 3jxX7><^yh, bx (2, 4->?~iih 
6 - y 5">ip:7 xxju) x^;p;f:x ^ h , 

2. 2', 2''-xl>Un [SUx^;Wh>JX (3. 

3* . 5, 5' h^-mny^;!/- 1 , 1* -b:7 
xx;i/-2. 2* ->?<;u) ^i^xy^^yhl , 
X (2. 4 - :/^;i/:7 xx;i/) 4, 4* ->^^x- 
1^>>^:^X3}^:^-1' N, hUx (/ -)ly ^t^y^y 

'^yh. bX (2. 4 -i^-mny^Jl/Z^xX;!/) ^> 
^xUXU^JUvzt^X7-f !y 2, 2* -X^'J7^> 
bx (2, 4 -i^-^H:y5^;u:7xx;i^) :7;i.:rD;jxX 
y ^ y hi^XZS2 2 -x^;i/ynyt>- i , 

3-i^^)l-2. 4, 6 - h U IIHy^;i/:7 xx;i.;lxX 

zs\zit^t^i^m(o^i5,kU^Mm<Dmmt3,^^\zn-r^ 
^^life^r^i. IK iiAis^txiii -ea$ti^4s:^ 
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[ 0 0 7 7 3 mmm2 6: 5. 7 3 

- (3. 4 -z^^^Jly jL-)l) - 2H-^>Vy^> 

I , IK iiA^ctcxiii T^^n^sis^^o^b^i^ 

mmm2 7 : N. N-S^- (;*c5^{l:^J!g) TSXDit^W 

[0 0 7 8] *MM2_8_a.t*X ( 2 . 2 . 6 . 6 - 7^ h 
^p^^;Hf v>- 4 --r;i/) -trA-ir-S, 1- (2 

- b 1^ n^->x^;U) -2. 2, 6. 6-^h^pc^;i/ 

- 4 - t Ho4^>^tr--^U >?>4Dci:t^X^> v-v^oafig-^ 

[4» 2. 2. 6, 6-^>3^ 20 

-2--r;u] ~i, io-vT^y-4, 7-vTif7^ 

:^>, 4. 4' -^4=^1^*^5^U>tfZ (7^/-'2, 
2, 6, 6 -5"h^;<^;H:r'^«JS?>) ;fe<taC2, 4- 
D n - 6 -^H^^-^^'^WT ^/-s-NUTS^>0 
fi)Sl^^fi£4^. 4. 4' -^^-tJ-^5=^ u>h';^ (T^y 
-2, 2, 6. 6 -5^ K^;<5^;i/tf *5<taC 

2, 4->?^DD-~6 ' J / - s - N U r i/XD 
S^^^fiK^^, 2, 2, 6, 6 -5" h •^^^;i/tf^U V 

>- 4 --r;u:t<j7^^;^/x— 3-H7^5/;u-i~ 30 

( 1 -T-fe^Jl/- 2 , 2, 6, 6 -5=- h^;)<^JUtf'<U 
>?>-4--r;i/) fcfn'J>?>-2, 5->?:t>, 1. 

3, {N- v-^i^ u^:^>>;i/-N- [2- 
(2, 2, 6, 6 -5=- h^>^5^;Ufcr'^^>?>- 3 -:r> 

-4--f;i') x^;i/] r^y) - s-hUT>?>, sj^U 

[;^^;U-3- (2, 2, 6, 6 - 5^ h ^ > fcf ^ U 

4 --r;i/:r^ v) yntf;i/] zyu^-^y. 2, 4 
->?^DD-6-(2, 2, 6, 6 -5^ S ^^^;Hf 

u>?>-4--f;u) -:/^;i'r 5 y - s - h u r v>i5 

J:^2, 2' -X^lx>-ex { [2, 4- (2, 2, 40 
6. 6 -5^ h^;<^;Hf'<U 4 y^;UT 

r 5 > ^ ^PJ e> ^ f;: ^ i» ffl © ^ ;fe a; tX 1^ Hi S <D W 
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[0 0 7 9] SMM2_9_j_bf;3^ ( 1 -:ti7^;|/:t^'>- 

2. 2, 6, 6 - -5^ N ^ ;<^;ut:^ U 4 --r ;u) 

•feA^-h, H;;^ ( 1 -:d->:7^;i/:t^'>- 2 . 2. 6. 
6 -5"h^:?^5^;l/tf-^U5^>-4--f JP) Jv^'^-K, 
fcf:^ ( 1 - D^:^^'>;U:t=^^->- 2 , 2, 6, 6 - -r 

( 1 - n^:^>';P:t=^^>'- 2 . 2, 6. 6 - 7^ h ^ 
;?t^jUtr-^ 'J 4 --r Jl^) -feA*^- - 

d7 D^4^>;u:^-=^^e^- 2 . 2, 6. 6 -7^ 

U >^> - 4 --f / X- Vt^^t^^nt-^ ^ 

Sr [85 # <i T ^ > ?i e tC ^ ffl <D *5 cfc SSi ® R 
(0^lF;5:j^»tcM'r'5^^ftt)^-r^ I , II, IIA:teJ: 

^mm 2 2 tctii^oTisiit-r'S, 

[0 0 8 0 ] Umm 3 0: 2 - (2-bHn4^'>-3, 
5 0-^5 jU:7xx;l/) - 2H-^>-/ 

— 2- ( 2 - b K D^^ix- 5 -^^;i/:7xx;i/) - 

2 H-^>y h U r 5-;j7DD-2 - (2-b 

Kn^>'-3. 5 ->?IIH:/^jl/:7xxji/) - 2 H-^ 
VVhUrV'-;!/, 2- (2-bHD^>--3. 5->? 

^HT^;H7 xx;u) - 2H-^>Vh')rv—)V. 2 

- ( 2 - b K D^^'V- 3 - a - ^7a;U- 5 -IIH:*-^^^' 

;i/7xx;u) - 2 H-^>*/ h u r \/— 2, 4-s^ 
-^H>^^>i^:7xx;i.- 3 , 5 - 4 - 

b KD4^ v^>^yx- h, 2-bKP^>--4-n-:t 
ij7^;U;t4^S/'<>y>'xy >^^tX2, 4-bX (2, 

4 -i^;jt^;i/:7xx;i/) -6- ( 2 - b K d^f-v- 4 - 

xsm^mu<Dm'mt^^^\zn'r^^^'i^^^.'r^\. lu 
1 1 A *5 J; 1 1 1 -r ^ $ n § ?g co<b * ft jS ^ o 




T^$nSfiB55^3&^2, 2, 6, 6 -5^ h^ijC^^^Uf'^U 
( 1 ^i: 4^tCi5l>Tl^^$n-5. ) 
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T>U*^*S. T^AV 3 6 5 7 2, 
-^y^. /N*U'>->T T^Z^a.— 60 5 
4 

{ii)%mm ^^^7. ^x.^> 3}x->/- 

T>U;«7^SIS. 105 1 

0. y^-rT-t57U7 . >>yy 

> n - K 5 

T;<'J:^i^^®, -i — 3 — ^7 1090 

1, ityy->, -f-Xh p^-f-V- H 
^^•y 2 0 

7:!^^)tJ^Mm, — JL — 3 — ^ 1059 
1, 5^U-:$^'i^>, v^-y 83 X- 
, s^y-l'h :fU^>7. D— H 177 



(54) Cl^ig<Di&fa;] N. N' . N' ' ' -NUX {2, 4 - [ ( 1 - t K U ;^ Jl/ b* =^ - 2 , 2. 6. 6-^ 

h^^^JUtf'OJ 4 --f ;b) T)]^=¥)Uy ^ / ] - s - S 'J Ti^>- 6 --f JU} -3, 3' - 



